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F-22 COST CONTROLS 


TUESDAY, DECEMBER 7, 1999 

House of Representatives, 

Subcommittee on National Security, Veterans 
Affairs, and International Relations, 

Committee on Government Reform, 

Washington, DC. 

The subcommittee met, pursuant to notice, at 10:10 a.m., in room 
2154, Rayburn House Office Building, Hon. Christopher Shays 
(chairman of the subcommittee) presiding. 

Present: Representatives Shays, Mica, and Tierney. 

Also present: Representative Chambliss. 

Staff present: Lawrence Halloran, staff director and counsel; J. 
Vincent Chase, chief investigator; Thomas Costa, professional staff 
member; Jason Chung, clerk; David Rapallo, minority counsel; and 
Earley Green, minority staff assistant. 

Mr. Shays. Good morning. I would like to call this hearing to 
order. 

Last February, in response to our request to describe high-risk 
programs in the Department of Defense [DOD], the General Ac- 
counting Office [GAO], testified that unrealistic costs, schedule and 
performance estimates continued to plague major weapons systems 
acquisitions. GAO pointed specifically to cost overruns in the pro- 
gram to design and build the next-generation air superiority jet 
fighter, the F-22. 

In March, GAO told Congress it was unlikely the Air Force 
would be able to keep the F-22 engineering and manufacturing de- 
velopment [EMD] program, within cost limits. They cited persistent 
EMD spending growth not addressed by controlled strategies and 
testing delays that could push costs higher still. 

At that time, DOD assured the subcommittee that cost control 
continues to be a primary emphasis in the F-22 program and con- 
gressional mandated spending caps would not be exceeded. The De- 
partment’s top acquisition reform official described, “comprehensive 
measures to track and control F-22 program costs.” DOD promised 
close monitoring of Air Force efforts to cut $660 million in projected 
development expenses and $16 billion in estimated production 
spending from the $60 billion program. Nevertheless, defense au- 
thorization and appropriations bills this year reflected growing con- 
gressional unease over the price and pace of the F-22 program. A 
commitment to F-22 production was delayed and made contingent 
on sufficient preproduction testing and completion of delayed avi- 
onics development. 
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So today, on the 58th anniversary of the bombing of Pearl Har- 
bor, we revisit the issues of F-22 cost control and development 
delays, asking how spending control strategies are being imple- 
mented and how program managers are meeting leaner budgets 
and tighter schedules. We do so in pursuit of our broad oversight 
mission to monitor programs identified as vulnerable to waste and 
mismanagement. 

This hearing affords the subcommittee and DOD an opportunity 
to assess the progress and the problems of a major acquisition ef- 
fort hailed by some as a model of advanced technical development, 
but scorned by others as vintage wasteful cold war procurement, 
out of sync with post-cold war national security needs. 

In order to focus on current F-22 cost controls, we invited only 
Defense Department witnesses to testify today. At the subcommit- 
tee’s request, GAO will provide testimony in specific aspects of F- 
22 production cost savings at a future hearing. 

I want to acknowledge the work of our subcommittee colleague 
from Massachusetts, Congressman John Tierney, who is to my 
right, who has been dedicated and articulate in expressing his con- 
cerns over F-22 costs and who has been a full partner in our over- 
sight of DOD acquisition reforms. The future of U.S. air power will 
be shaped by our past. 

I would like to say that before we start this hearing, I would like 
a few moments of silence in remembrance for the 2,403 Americans 
and their precious families who lost their lives 58 years ago today 
at Pearl Harbor. 

[Moment of silence.] 

Mr. Shays. Mr. Tierney. 

Mr. Tierney. Thank you, Mr. Chairman. Thank you for calling 
this hearing and following up on this issue. 

Let me also welcome our witnesses here this morning. I also 
want to thank the General Accounting Office for providing an offi- 
cial statement for the record. 

The Department of Defense currently is operating three aircraft 
development programs that some have projected to cost more than 
$350 billion. Many experts seem to agree that the Pentagon cannot 
afford all three of these programs under any reasonable potential 
scenario. As a result, experts from all sides have raised questions 
with each of these programs, such as the necessity and relevance 
of each program in today’s post-cold war environment, the ability 
of each aircraft to operate between and among the various services, 
the continued viability of strategic uses for these aircraft and, of 
course, the cost of each program. 

In addition to focusing on the continued increases in costs for de- 
velopment and production of the F-22, this hearing is also directed 
toward analyzing the measures utilized by the Air Force and the 
Department of Defense to predict and control these costs. 

Although I understand the Air Force has achieved some of its 
performance goals for the F-22, it appears from the written state- 
ment by the General Accounting Office that program costs are con- 
tinuing to rise despite the implementation of cost control measures. 
The broad question raised is whether the Air Force should be more 
realistic in terms of anticipating delays in construction, in sub- 
contractor performance, and in software development. Looking at 
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the record of the past 10 years, it appears that the Air Force has 
consistently underestimated the length of delays and increases in 
costs. 

At some point, repeated upward adjustments cease to be unex- 
pected. At some point, they reveal a strategy that is overly optimis- 
tic. 

As with any prioritization analysis, cost concerns with the F-22 
program must inform the larger questions, such as the relevance 
of the F-22 program in light of other ongoing aircraft development 
programs. Essentially, as the costs for the F-22 program continue 
to increase, the value of each aircraft decreases compared to other 
alternatives. For these reasons, I look forward to hearing from both 
of our witnesses about measures they are taking to predict more 
accurately future cost increases, as well as measures being imple- 
mented to reduce current cost estimates. 

Once again, I thank the witnesses for being here and thank the 
chairman for conducting this hearing. 

[The prepared statement of Hon. John Tierney follows:] 
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Opening Statement 
Representative John Tierney 
Subcommittee on National Security, 
Veterans Affairs, and International Relations 

December 1 999 


GOOD MORNING THANK YOU MR. CHAIRMAN FOR CALLING 
THIS HEARING, 

LET ME WELCOME OCR WITNESSES FROM THE DEPARTMENT OF 
DEFENSE AND THE AIR FORCE. THANK YOC ALSO TO THE GENERAL 
ACCOUNTING OFFICE FOR PROVIDING AN OFFICIAL STATEMENT FOR 
THE RECORD 

THE DEPARTMENT OF DEFENSE CURRENTLY IS OPERATING 
THREE AIRCRAFT DEVELOPMENT PROGRAMS THAT SOME HAVE 
PROJECTED TO COST MORE THAN ,'50 BILLION DOLLARS. 

MOST EXPERTS SEEM TO AGREE THAT THE PENTAGON CANNOT 
.AFFORD ALL THREE OF THESE PROGRAMS UNDER ANY REASONABLE 
POTENTIAL SCENARIO. 

AS A RESULT, EXPERTS FROM ALL SIDES HAVE RAISED 
QUESTIONS WITH EACH OF THESE PROGRAMS, SUCH AS: 


THE NECESSITY AND RELAVENCE OF EACH PROGRAM IN 
TODAY'S POST-COLD WAR ENVIRONMENT, 
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IN ADDITION ro i-( )CrsiNO i )N HIE CONTINCED INCREASES IN 
I'osrs l-OR DEVEI.ORMENT AND ERoDCCTION oi- HIE i--:2. HIES 
HEARINO is AESO directed i(i\\ ARDS ANAIA'/INCi nil: MEASE'RES 
C ITEI/ED BY THE AIR FORCE. .\ND HIE, DEBAR EMEIN E i )i- DET-'ENSE TO 
PREDICT AND CONTROE THESE COSTS 

^j^^^LTHOL'OH I UNDERSTAND HIE AIR I'ORCE HAS ACHIEVED 
•MTVNfYOF ITS PERFORMANCE (iOAES FOR FHE \-- 12 . EF APPEARS FROM 
HIE WRITTEN STATEMENT lO' HIE C.ENERAE ACCOUNTIN'C OFFICE 
HIAT PROGRAM COSTS ARE CONEINITNG EO RISE DESPITE 'HIE 
IMPI.EMENTA nON OF COS E CON EROI. .MEASURES 

THE BROAD QUESTION RAISED IS WHETHER FHE AIR FORCE 
SHOULD BE MORE RE.ALISTIC IN' I'ERMS OF .ANTICIP.A'ITNG DELAYS IN 
CONSTRUCTION, IN SUBCONTRACTOR PERFORMANCE. AND IN 
SOFTWARE DEVELOPMEIN'T 
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LOOKING AT THL RHCORD OF 11 IF PAST TEN VLARS. IT APPEARS 
rilAT THE AIR FORCE HAS CONSISTENTLY CNDERESTIMATEO THE 
LENGTH OF DELAYS AND INCREASES IN COSTS 

AT SOME POINT, REPEA TED CPWARD AD.IL'STMENTS CEASE TO 
BE ■UNEXPECTED 


AT SOME POINT, rHE'i' REVEAL A STRATEG^■ THA F IS OVERLY 
OPTIMISTIC, 


AS WITH ANA’ PRIORITIZA FION ANALYSIS, COS T CONCERNS 
WITH THE F-22 PROGRAM MUST INFORM FHE LARGER QUESTIONS, 
SUCH AS THE RELEVANCE OF FHE F-22 PROGRAM IN LIGHT OF OTHER 
ONGOING AIRCRAFT DEVELOPMENT PROGRAMS 

ESSENTIALLY, AS THE COSTS FOR THE F-22 PROGRAM CONTINUE 
TO INCREASE. THE VALUE OF E.VCH AIRCRAFT DECREASES 
COMPARED TO OTHER ALTERNA FIVES, ' 

FOR THESE REASONS, 1 LOOK FORWARD TO HEARING FROM 
BOTH OF OUR WITNESSES ABOUT MEASURES THEY ARE TAKING TO 
PREDICT MORE ACCURATELY FUTURE COST INCREASES, AS WELL AS 
MEASURES BEING IMPLEMENTED TO REDUCE CURRENT COST 
ESTIMATES, 


ONCE AGAIN, I THANK FHE WITNESSES FOR BEING HERE 
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Mr. Shays. Before swearing our witnesses, we just have a little 
housekeeping. 

I ask unanimous consent that all members of the subcommittee 
be permitted to place any opening statement in the record and that 
the record remain open for 3 days for that purpose. Without objec- 
tion, so ordered. 

I ask further unanimous consent that all witnesses be permitted 
to include their written statement in the record; and without objec- 
tion, so ordered. And I ask further unanimous consent that written 
statements submitted by the General Accounting Office by Rep- 
resentative Bob Barr of Georgia and by Representative Saxby 
Chambliss of Georgia be printed in the hearing record. 

Without objection, so ordered. 

[The prepared statement of Hon. Bob Barr and the information 
referred to follow:] 
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The F-22 Raptor: Setting the Standard for Defense Contracts 
By : U.S. Representative Bob Barr (GA-7) 
December?, 1999 


Mr. Chairman, I appreciate your holding this hearing today, and I thank you for giving me 
the opportunity to set the record straight about the F-22 program. 

In their zeal to oppose the F-22 Raptor, some critics of the program have resorted to the 
inaccurate argument that the program is plagued by massive problems. Sadly, they are often 
assisted by many in the national media who refuse to believe the defense industry has 
successfully reformed many of the procurement problems that made headlines years ago. 

It is simply not the case that the F-22 has experienced unusual cost overruns, production 
problems or testing delays. In fact, from day one, the F-22 procurement process has served 
as a model for effective, thrifty and efficient contractual relationships between the Pentagon 
and the defense industry. It is one thing for opponents of the program to make an honest 
effort to argue we don’t need the F-22. It is another matter entirely for critics to inaccurately 
argue the program is being mismanaged. 

The facts are clear. The F-22 flight test program is proceeding extremely well, with the first 
two flight test aircraft having completed over 470 hours of productive flight testing. Flight 
test results of the engines and aircraft have closely matched predictions, giving us further 
reason to be confident as the flight envelope continues to expand. Additionally, the F-22 
program completed all program criteria for 1998. As Senate Appropriations Committee 
Chairman Ted Stevens recently said, the F-22 is already “the most reviewed aircraft in 
history.” 

Cost overruns in the F-22 development program amount to $3.5 billion, which amounts to 
about 5% of the total program cost. Of these overruns, 41% or $1.55 billion, were caused 
by congressional funding changes. There is a clear principle at work here. Every time 
Congress changes its mind about the funding parameters it has set, a ripple effect requires 
changes the program and often causes delays, which cost money. If critics of the program 
are looking for explanations for overruns, they need look no further than Congress for a large 
part of the answer. 

In addition to inaccurately arguing the program is mismanaged, some critics charge that the 
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F-22 carries an overall price tag that is too high even without overruns. This is not the case 
either. 

The Air Force estimates that the total 20-year cost to develop and build the F-22 is .$63 
billion (not accounting for inflation). In constant 1999 dollars, the total development and 
production cost of each of the 341 F-22s would be $172 million. Since the plane has been 
under development since 1991, much of this money has already been spent. The cost to 
actually build each F-22, which does not include R&D costs, is estimated at only $85 million. 

Since we’ve already spent billions to develop this aircraft - which is the most expensive step 
for the program — it seems extraordinarily shortsighted to attack the program now. In real 
world terms, this would be the equivalent of ag-eeing to purchase a top of the line Cadillac, 
making years of payments on it, and then trading it in for a loss on a used Yugo when you 
get close to paying it off. 

With an average aircraft "sticker price" of less that $85 million, the F-22 will cost less than 
one percent of the Department of Defense budget during its production period. In its most 
costly year — 2003 — the F-22 will consume less than 5.6 percent of the Air Force budget; 
1.7 percent of the defense budget; and 0.25 percent of the total federal budget. Air 
superiority is the foundation of practically every American battle plan on the books. When 
you consider the importance of its task, the portion of the defense budget we are committing 
to it is quite small. 

While it may be trae the F-22 costs twice as much to produce as the F- 15, this analysis fails 
to consider two significant factors. First the feet that F-15's have been produced in such 
large volume fqr more than two decades has substantially lowered the per-unit production 
cost of the aircraft. I have no doubt that purchasing more F-22's would substantially narrow 
the cost gap between the two aircraft. Of course, it goes without saying that attempts by 
Congress to lower overall procurement below the Air Force request would further widen the 
gap between the two programs. 

Secondly, without the F-22, the F- 15 would have to be upgraded to the point that it becomes 
— for all practical purposes -- a new aircraft. Remember, at least four other aircraft in 
development around the world will equal or exceed the capabilities of the F-15, which is 
approaching 25 years of age. Factoring in upgrade costs to keep the F-15 competitive, the 
gap between the two programs shrinks to nothing. 

The House and Senate Armed Services Committees, which have direct oversight 
responsibility for the program have stated publicly that they are confident cost overruns are 
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being addressed. The appropriate oversight is mandated, and if Lockheed does not stay 
within strictly controlled caps, the company must either make up the difference or cancel the 
program. 

In a letter to Congress during the F-22 debate, Secretary of Defense William Cohen told us 
that “[cjanceling the F-22 program means we cannot guarantee air superiority in future 
conflicts.” Six former Secretaries of Defense have echoed Secretary Cohen’s words, calling 
the F-22 a “essential” program that must be fully fimded. These are the true defense experts 
in Washington, and I would humbly suggest that Congress try listening to them for a change. 

Again, thank you for holding this hearing today, and allowing me to submit these 
comments for the record. 


- 3 - 
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Mr. Chairman and Members of the Subcommittee: 

Thank you for the opportunity to submit this statement for the record. The Subcommittee 
requested that we provide information on the status of cost and schedule issues of the Air 
Force’s F-22 aircraft development and procurement program. 

As directed by the National Defense Anihoiization Act for Fiscal Year 1998, we reported to 
the Congress in March 1999 about the extent to which cost, schedule, and performance 
goals were being met in the F-22 engineeiring and manufacturing development (EMD) 
program.* That report was supplemented by testimony before the Subcommittee on Airland 
Forces of the Senate Armed Services Committee in March 1999,** This statement 
summarizes the relevant parts of that report and testimony, describes the congressional 
actions on the fiscal year 2000 budget request, updates the information we provided to the 
Congress in March 1999, and discusses Air Force and contractor initiatives to control 
production costs. Appendix I lists products we have issued that relate to the F-22 program. 

The National Defense Authorization Act for Fiscal Year 1998 established cost limits for F-22 
EMD and production. The act instructed the Secretary of the Air Force to adjust the cost 
limits for economic inflation and compliance with changes in federal, state, and local laws. 
In December 1999, the cost limits, as adjusted, were $18,880 billion for EMD and $39,759 
billion for production. The production cost limit does not specify a quantity of aircraft. 

RESULTS IN BRIEF 

In March 1999 we reported that it was unlikely the Air Force would be able to keep the F-22 
EMD program, as planned, within the cost limit established by the Congress. In addition, we 
expressed concern about the significant reduction the Air Force had made in the testing it 


F-22 Aircraft: Issu e s in Achieving Engineering and Manufactu ring Dev elonment Goal s 
(GAO/NSIAD-99-55, Mar, 15, 1999). 

* Defen.se Acnnisitions: Progre.ss of the F-22 and F/A-I8E/F Engineering and Manufacturing 
Development Programs IGAO/T-NSI AD-99-1 1.3. Mar. 17, 1999). 
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planned to complete before awarding contracts to initiate advance procurement to 
accelerate F-22 production. 

Both authorization and appropriations acts for fiscal year 2000 established further 
congressional direction for the F-22 program. For example, the authorization act required 
certification by the Secretary of Defense, prior to beginning low-rate initial production, that 
the EMD test plan is adequate for determining F-22 operational effectiveness and suitability. 
The appropriations act did not approve the beginning of F-22 low-rate initial production but 
approved funding for acquisition of additional flight-test aircraft with research, 
development, test and evaluation funding. 

The F-22 Program has made progress in manufacturing and testing aircraft. However, there 
continues to be several important issues regarding the cost of the EMD and production 
programs and the schedules for completion of EMD activities leading to production of F-22s 
in higher quantities. For example, preliminary indications from our ongoing review of the 
EMD program’s status show that, compared to the program’s status in March 1999, sufficient 
cost reductions have not been implemented to ensure that EMD activities, as planned, can 
be completed within the cost limitation, and completion dates for testing F-22 aircraft may 
be further delayed. Our evaluation of the Air Force’s progress in meeting cost, schedule, 
and performance goals is continuing as directed in the National Defense Authorization Act 
for Fiscal Year 1998. We plan to issue a report to the Congress concerning our current 
evaluation by March 15, 2000. 

In 1997, the Air Force indicated that the most probable cost for production of 438 F-22 
aircraft would exceed its cost estimate by $13 billion. The Air Force plans to implement 
initiatives to offset this projected cost increase. As requested by this Subcommittee, we 
have initiated a review of the Air Force’s and prime contractor’s efforts to reduce 
production costs. 
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EMD PROGRAM STATUS AS 
OF MARCH 1399 


In March 1999, the Air Force estimated it could complete the F-22 EMD program within the 
congressional cost limit of $18,880 billion. However, during 1098, contractor costs had 
exceeded budgets; in addition, work had not always been completed as scheduled. The Air 
Force and F-22 contractor had identified potential cost growth totaling $667 million. We 
reported that F-22 EMD costs would rise above tbe cost limit if this potential cost growth 
was not addressed. At that time, the Air Force and contractor were developing ways to 
reduce the costs, such as improving efficiency and deferring or reducing program activities 
to keep EMD costs within the congressional limit. 

Our March 1999 report and testimony also identified several other issues that could affect 
the Air Force's ability to complete the program within the cost limit: 

• The contractor had notified the Air Force that F-22 program costs could increase further 
if sales of C-130J aircraft, which are manufactured in the same plant as the F-22, were 
lower than anticipated because the F-22 Program would have to absorb a higher than 
planned share of the plant’s overhead costs. 

• First flights of the third through the sixth test aircraft were expected to be late, reducing 
the time available to accomplish flight-tests before planned completion of EMD and 
potentially requiring extension of EMD. 

• Development of the F-22’s integrated avionics systems had been delayed and the 
schedule for completing avionics development appeared unrealistic. If EMD completion 
were to be extended to complete avionics development, additional costs would be 
incurred. 

• Completing static and fatigue tests on the airframe structure had been delayed. 

Problems identified during these tests could require additions to planned EMD activities. 
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In addition, we reported that the Air Force had substantially reduced the flight-testing hours 
it had planned to accomplish before awaixling production contracts. This would increase 
the risk of entering production. 

AUTHORIZATION AND APPROPRIATIONS ACTIONS 
ASSOCIATED WITH FISCAL YEAR 2000 BUDGET REQUEST 

For fiscal year 2000, the Air Force requested $1.6 billion for low-rate initial production of six 
F-22 aircraft. Both authorization and appropriations acts for fiscal year 2000 established 
further congressional direction for the F-22 Program. The authorization act required that, 
before beginning low-rate initial production, the Secretary of Defense must certify that the 
EMD test plan is adequate for determining F-22 operational effecti veness and suitability; and 
that both EMD and production can be executed within the respective cost limits. The 
appropriations act, among other provisions affecting the F-22 program, did not approve the 
beginning of F-22 low-rate initial production but approved funding for acquisition of 
additional flight-test aircraft with research, development, test and evaluation funding. The 
appropriations act restricted award of a fully funded contract to begin low-rate initial 
production until (1) the first flight of an F-22 incorporating block 3 avionics software has 
been conducted; (2) the Secretary of Defense certifies to the congressional defense 
corrunittees that criteria identified in tlie act for the award of low-rate initial production 
have been met; and (3) the Director of Defense Operational Test and Evaluation r^orts on 
the adequacy of testing to date to measure and predict performance of F-22 avionics 
systems, stealth characteristics, and weapons delivery systems. 

Before I discuss the current EMD program, 1 need to point out that the congressional actions 
on the fiscal year 2000 budget for the F-22 program could require changes to the F-22 
program that have not, at this time, been fully defined. Accordingly, our comments 
regarding the program may change as tlie Air Force and Department of Defense change the 
program and the relationships between EMD activities and initiation 6f the production 


4 



16 


phase of the F-22 Program. The F-22 Program hsis made progress in manufacturing and 
testing aircraft; however, there continues to be several important issues regarding the cost 
of the EMD and production programs, and the schedules for completion of EMD activities 
that are intended to lead to production of F-^ in higher quantities. Preliminary indications 
from our ongoing review of the EMD program’s status are that, compared to the program’s 
status in March 1999, (1) sufficient cost reductions have not yet been implemented to ensure 
that EMD acti\dties, as planned, can be completed within the cost limitation; (2) the impact 
on the F-22 program of lower than planned C-130J sales has not been determined; (3) 
deliveries of F-22 test aircraft have l^en fiirther delayed; (4) fiscal ye^- 2000 actions by the 
Congress increased the time available to test F-22s before beginning low-rate initial 
production; (5) some avionics milestones have be«i further delayed; (6) tiie avionics 
schedule planned by the Air Force still appears to be unrealistic; and (7) completion dates 
for testing of ground test articles have been further delayed. I will now discuss each of 
these areas in greater detail. 


Mitigation of Identified Cost Growth in EMD Program 


According to the Air Force, $536.7 million (about 80 percent) of the identified $667 million in 
F-22 EMD cost growth has been mitigated through implementation of various cost reduction 
initiatives. These initiatives are designed to reduce costs by improving efficiency and 
deferring or reducing program activities. How'^ever, the cost growth to be mitigated could be 
larger than previously determined. The Air Force provided us information showing that the 
potential cost grovrth may increase. We are reviewing the Air Force’s identification of and 
plans to mitigate this additional cost growth. 


Poiential Impact i f C 


Because of the lower than anticipated sales of the C-130J cargo aircraft by Lockheed Martin, 
the F-22 program may have to ^sorb a higher share of the Lockheed Martin plant’s 
overhead costs. Lockheed Martin produces both the C-130J cargo aircraft and the F-22 
aircraft in its Marietta, Georgia, plant. The agreement, in effect in March 1999 between 
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Lockheed Martin and the Air Force concerning the d^ibntion of plant overhead costs for 
both the C-130J and the F-22 program was predicated on the prodnction of 24 to 25 C-130J 
aircraft per year. However, 19 C-130J aircraft were produced in calendar year 1999, and 
prcHluction for calendar years 2(X)0-2003 is estimated at about 17 aircraft per year. 
Reductions in C-130J aircraft produced could result in higher amounts of overhead costs 
being absorbed by the F-22 proginin. 

Delays In Delivering Test Aircraft 

The 1997 flight-test plan included about 250 flight-test months? In March 1997, we testified 
that because of manufacturing problems, several flight-test aircraft -would be delivered late, 
resulting in 16.9 fewer flight-test months available through scheduled completion of EMD. 

In June 1999, the Air Force aclmowledged further delays in the delivery of most of the flight- 
test aircraft due to continuing -wing delivery problems. As a result of the ftuther delay, there 
are now almost 29 fewer flight-test months available. If the test program were to be 
extended, the cost of EMD -would increase. 

We arc concerned that additional delivery delays may further reduce flight-test months 
available to complete flight-testing. For example, Lockheed Martin recently reported that 
wing deliveries maj' be further delayed Flight-test time is essential for the program to test 
and prove specific features of the aircraft as well as to reduce the .risk to the government as 
commitments arc made to production. 


Testing Time Prior to Low-rate Initial Production 


Because of delays in the EMD program, the Air Force substantially reduced the amount of 
flight-testing planned before beginning production. At the beginning of 1999, the program 
goal was to complete a total of 519 flight-test hours by the end of 1999. Even though the Air 
Force is close to reaching this goal, as we reported in March 1999, earlier plans scheduled 


^ A flight-test month is one flight-test aircraft avmlable for 1 month. 
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many more flight-test hours for completion by December 1999, which at the time, was the 
planned date of the Ri^t low-rate initial production conixact award. The actions of the 
Authorization and Appropriations Committees on the fiscal year 2000 budget delayed the 
beginning of production until certain crmditions are met. As a result, more time is available 
to complete tlight-tests, therefore reducing risfe before the decision is made to commit to 
low-rate initial production. As the Air Force makes changes to the F-22 Program to reflect 
fiscal year 2000 congressional actions, we will continue evaluating the reMionships of EMD, 
testing, and production commitments. 

Avionics Milestones Are Further Delayed 

We reported in March 1999 that development of avionics sj’stems for the F-22 was behind 
the schedule established in 1997. Development problems with the communication, 
navigation and identification system, and, to a lesser extent, the electronic warfai’e system 
caused schedule delays and cost growth in avionics development. Because of these 
problems, the Air Force did not complete the first major avionics segment, known as block 
1, until May 1999, 4 months behind schedule. Furthermore, we reported in Mai'ch 1999 that 
the first flight of the first avionics test aircraft with block 1 avionics was scheduled for 
February 2000, but this event is now scheduled for May 2000. Flight-testing of the next 
scJheduIed avionics segment, known as block 2, is also expected to be delayed. 

Avionics Schedule Still Appears Unrealistic 

In 1997, an evaluation team concluded that avionics development could take more time than 
planned because of delays in avionics blocks 1, 2, 3, and 3.1. Even thouglt block 1 was 
completed"' behind schedule and block 2 is exi>ected to be completed behind schedule, the 
current avionics schedule shows blocks 3 and 3.1 avionics being completed 6 and 3 months, 
respectively, before the completion dates the Air Force and the evaluation team considered 
realistic in 1997. If blocks 3 and 3.1 take longer than planned to be completed, additional 
costs will be incurred. 


* That is, completed to the point it is placed on an EMD aircraft in preparation for flight- 
testing. 
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Further Delays in Testing of Ground Test Artides 

Two major tests of F-22 airfr^e strad^ral integri^ a>iitinue to be delayed. These are 
static testing, designed to ensure the aircraft can withstand flight stresses, and fatigue 
testing, which involves subjecting the aircraft to the structural stresses expected within its 
planned life. Static tests have been delayed 12 months and fatigue tests have been delayed 
14 months. These are longer delaj^ than the Air Force expected in March 1999. The 
following table shows the continuing delays in completing these tests by comparing the 
schedules in 1997, March 1999, and as of November 1999. 


Delayed Completion Dates for Static and Fatigue Testing 


Test 

1997 schedule 

March 1999 schedule 

Schedule as of 

November 1999 

Static 

October 1999 

February 2000 

October 2000 

Fatigue 

December 1999 

September 2000 

February 2001 


F.22 PRODUCTION COST 
REDUCTION INITIATIVES 

Concerned about growing costs of the F-22 Pi'ograin, the Assistant Secretary of the Air 
Force for Acquisition, in June 1996, established a team to estimate the most probable costs 
of the F'22 EMD and production programs. The team estimated, in January 1997, that the 
production costs for 438 F-22s would increase by $13.1 billion to about $61.2 billion. The 
team identified cost reduction initiatives tl\at it expected to offset the production cost 
increase. DOD subsequently reduced the planned procurement quantity to 339 aircraft. 

On November 23, 1999, this Subcommittee asked us to review the progress the Air Force and 
the contractors have made in implementing cost reduction imtiaCives needed to remain 
within the production co.st limit for the program. We have initiated the requested review. 
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This concludes our statement. We appreciate the opportunity to have it placed in the 
record. 

Contact and Acknowledgment 

For future contacts regarding this statement, please contact Louis J. Rodrigues at (202) 512- 
4841. Individuals making key contributions to this statement included Marvin Bonner, Todd 
Brannon, Edward Browning, Leonard Benson, Allen Li, Robert Murphy, and Don Springman. 
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APPENDIX I 


RELATED GAO PRODUCTS 


APPENDIX I 


Fiscal Y ear 2000 Budget: POP’s Procurement and RDT&E Prograrns rOAO/NSTAD-flct-^^^PiP 
Sep. 23, 1999). 

Budget Issues: Budgetary Tm nlirat.ion.; of Selected GAO Work for Fiscal Year 3000 
(GAO/OCG-99-26, Apr. 16, 1999). 

. Defense Acquisiti o ns: Progress of the F-22 and F/A-18E/F Engineeriug and Mauufacturing 
Development Programs fGAO/T-NSTAr)-99-l 13, Mar. 17, 1999). 

F-22 Aircraft: Issues in Achi eving Enginee ring and Manufacturing Development Goals 
(GAO/NSIAD-99-65, Max. 15, 1999). 


■ F-22 Aircra ft : Progress of the Eng ineering and Manufacturing Development Program 
(GAO/T-NSLAD-98-137, Mar. 26, 1998). 

F-22 Aircraft: Pr ogress in Achieving Eng ineering and Manufacturing Development Goals 
(GAO/NSIAD-98-67, Mar. 10, 1998). 

Tactical Aircr aft: Restructuring of the Air Force F-22 Fighter Prngram rGAn/M.8TAD-97-1 sfi 
June 4, 1997). 

Defense Aircraft Investments: Major Program Commitments Based on Optimistic Budget 
Projections (GAO/T-NSlAD-97-103, Mar. 5, 1997). 

F-22 Restructuring (GAO/NS1AD-97-100BR, Feb. 28, 1997). 

lactica l Aircraft: Concurrency in Development and Production of F-22 Aircraft Should Be 
Reduced (GAO/NSlAD-95-59, Apr. 19, 1995). 

Air Force Embedded Computens (GAO/AIMD-94-177R, Sept. 20, 1994). 

Tactical Air craft: F-15 Replacement Issues fGAO/T-NSlAn-94.176 May 5, 1994). 

Tactical Aircraft: F-15 Replacement Is Premature as Currently Planneri rGAO/MSTAn-QU-i ig 
Mar. 25, 1994). 


(707467) 
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Mr. Shays. At this time I will call our witnesses. Dr. George 
Schneiter, Director of Strategic and Tactical Systems, Department 
of Defense; and then Darlene Druyun, Deputy Air Force Under Sec- 
retary, U.S. Air Force, Department of Defense. 

If I could, I would invite both witnesses to stand up. As you 
know, we swear all our witnesses and even Members of Congress 
who testify before the committee. If you would raise your right 
hands, please. 

[Witnesses sworn.] 

Mr. Shays. I would note for the record that both our witnesses 
have responded in the affirmative. 

Dr. Schneiter, I think you are going first. 

Mr. Schneiter. Yes, sir. 

Mr. Shays. My understanding is that you have a shorter testi- 
mony. I am going to put the clock on for 5 minutes, but you just 
go on. I will just turn it over again. 

I understand, Ms. Druyun, that your statement will be about 20 
minutes, which we are happy to have you put on the record and 
to listen to. 

Mr. Chambliss, you are more than welcome to be up here if you 
would like. We would be happy to have you. 

We will allow you to speak for the 20 minutes. After the 20 min- 
utes, we will give you a warning. We would just note for the record 
that Mr. Chambliss is here and it is nice to have you here. 

Thank you for coming. Dr. Schneiter, thank you for being here. 

STATEMENT OF DR. GEORGE SCHNEITER, DIRECTOR OF STRA- 
TEGIC AND TACTICAL SYSTEMS, DEPARTMENT OF DEFENSE 

Mr. Schneiter. Thank you, Mr. Chairman. I appreciate the op- 
portunity to discuss today the Department of Defense’s efforts to 
control the costs and adhere to the schedule of the F-22 aircraft 
program. I would just comment on a few things from my written 
statement, which will go into the record, as you said earlier. 

The F-22 is a technically challenging program. The F-22 is in- 
tended to have unprecedented capabilities in the areas of low ob- 
servability, the ability to fly supersonically without afterburner and 
advanced avionics and sensors. It is intended to ensure that our air 
forces remain dominant in the 21st century. 

Such a program naturally gives us challenges regarding cost and 
schedule performance. We have several oversight and budgeting 
processes within the Department that we use to address such chal- 
lenges, and I will summarize the principal ones of these. These 
tools are intended to provide the Secretary of Defense and his staff 
the information that he and they need to monitor, control, and re- 
duce costs and to maintain program schedules. 

The first process I would mention is where all programs begin, 
with the requirements process. The senior military leadership on 
the Joint Requirements Oversight Council address cost and sched- 
ule in establishing the military justification for an acquisition pro- 
gram. This Joint Requirements Oversight Council, which is chaired 
by the vice chairman of the Joint Chiefs of Staff and includes mili- 
tary service vice chiefs, focuses on ensuring that the programs are 
affordable and can be fielded in a timely manner. They now require 



23 


that costs be a required parameter among the formal requirements 
for weapons systems. That is the requirements process. 

The second has to do with the acquisition process and, in particu- 
lar, the Defense Acquisition Board. This is chaired by the Under 
Secretary of Defense for Acquisition, Technology, and Logistics, my 
boss. Dr. Gansler. It includes other senior officials in the Office of 
the Secretary of Defense, and the vice chairman of the Defense Ac- 
quisition Board is the vice chairman of the Joint Chiefs of Staff, 
who also chairs the Joint Requirements Oversight Council. So we 
have his participation from a requirements point of view in this ac- 
quisition forum. 

The Defense Acquisition Board [DAB], meets before major transi- 
tion points, or milestones, as the program progresses through each 
phase of development and production. Cost and schedule consider- 
ations are a major focus of a DAB review. Different offices within 
the Department bring material to be considered at those meetings. 

Foremost among these in the cost area is the Office of the Sec- 
retary of Defense’s Cost Analysis Improvement Group. They pro- 
vide an independent cost estimate. By “independent,” we mean it 
is independent of the military service, it is independent of the pro- 
gram office. This ensures that senior officials receive the most can- 
did and complete information about the cost of weapons acquisition 
programs. 

We also conduct, as part of such milestone reviews, an afford- 
ability analysis which looks at the cost of the program in the con- 
text of the overall budget and, particularly, the mission area for 
that program. So that is the DAB process, which is geared to mile- 
stones in a program. 

A third process is a more routine process of review of programs. 
This is the Defense Acquisition Executive Summary process. This, 
on a quarterly basis, highlights to the Under Secretary the cost, 
schedule, technical performance, management, and other key pa- 
rameters of major defense acquisition programs. It includes exam- 
ining what is called an “earned value management system,” which 
is a way of tracking cost and schedule according to the plan to com- 
plete distinct packets of work. Mrs. Druyun will show you some ex- 
amples of such tracking information. 

The fourth Department review is our review of the adequacy of 
the overall defense program in what we call the “Planning, Pro- 
gramming and Budgeting System.” This is the system whereby we 
prepare the annual budget which we bring to the Congress each 
year. This is not just for 1 year, but includes the Future Years’ De- 
fense Program of 5 or 6 years. 

Initial proposals for this budget come to us from the military de- 
partments. We then evaluate those in our summer program review 
and, finally, the Defense Resources Board, which the Deputy Sec- 
retary of Defense chairs, considers alternative approaches that 
might provide improved overall effectiveness within the available 
funds. These reviews consider the balance among force structure 
modernization, such as the F—22 readiness and sustainability, and 
seek to accomplish the established policy goals within the available 
funds. The Department’s tactical aircraft programs are often in- 
cluded in detail in these reviews. These are all parts of the Depart- 
ment’s internal process. 
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We also report to Congress on program costs, and annually we 
send over the Selected Acquisition Report, which provides cost, 
schedule and other major information about our programs. Dr. 
Gansler also holds program reviews more often than the processes 
I just described for high-priority programs. The F-22 falls in this 
category, and in fact he has a review of the F-22 scheduled for this 
coming Thursday, 2 days from now. 

When Dr. Gansler decided in December 1998, a year ago, to ap- 
prove the go-ahead for two aircraft, he reiterated the importance 
of maintaining continued emphasis on the F-22 program within 
the congressional cost caps. He challenged the Air Force and its 
contractors to continue efforts to reduce costs; and he directed the 
Air Force to provide him with quarterly briefings on development 
and production cost status. In this manner, he has been able to 
track cost and schedule variances, the cost of each development air- 
craft being produced compared to the projected cost, and the status 
of individual cost-reduction plans for both development and produc- 
tion. 

To date, trends in cost and schedule have shown some improve- 
ment, but I think it is fair to say the jury is still out on the ability 
of these cost-reduction plans to produce all the savings we need to 
stay within the caps. Continuation of these quarterly reviews will 
give us added confidence that the decisionmakers have the best in- 
formation at each milestone decision on the ability of the Air Force 
to execute the F-22 program as planned. 

Mr. Chairman, those are the points I wanted to highlight. I will 
be happy to respond to any questions you may have. 

Mr. Shays. Thank you very much. 

[The prepared statement of Mr. Schneiter follows:] 
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Mr. Chairman, members of the committee, thank you for the opportunity to appear today 
to discuss the Department of Defense’s efforts to control the costs and adhere to the schedule of 
the F-22 aircraft program. 

As you know, the F-22 is a technically challenging development program with the goal of 
producing a tactical fighter aircraft with unprecedented capabilities in the areas of low 
observability, the ability to fly supersonically without afterburner, and advanced avionics and 
sensors. The F-22 is intended to assure that our air forces remain dominant in the 21st century. 

The program is currently progressing well technically, with two developmental aircraft 
already in flight tests. Four more flight test aircraft, including the initial avionics flight test 
platform, are scheduled for delivery in calendar year 2000. 

A program as technically challenging as the F-22 brings with it a concomitant challenge 
regarding cost and schedule performance. This challenge was made more difficult by 
Section 217 of the National Defense Authorization Act for Fiscal Year 1998. That statutory 
language imposed separate cost caps on the Engineering and Manufacturing Development 
(EMD) phase ($18.88 billion) and on the production phase ($39.76 billion) of the program. 

The Department has several senior-level management, oversight, and budgeting 
processes and reporting and documentation mechanisms that it uses to address the challenges of 
the F-22 and of any other major defense acquisition program. 

These tools are intended to provide the Secretary of Defense and his staff with the 
information he needs to monitor, control, and reduce costs and maintain program schedules. 
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The principal processes used by the Department are the Requirements Process, the 
Defense Acquisition Board (DAB) process, the Defense Acquisition Executive Summary 
(DAES) process, and the Planning, Programming, and Budgeting System (PPBS). The 
Department also gives special attention to cost containment and reduction on particular 
programs. 

The requirements process first confronts both cost and schedule issues, as the senior 
military leadership on the Joint Requirements Oversight Council (JROC) addresses cost and 
schedule in establishing the military justification for an acquisition program. 

With constrained defense budgets, the JROC is particularly focused on whether weapons 
programs are affordable, and whether they can be fielded in a timely manner. Cost is now a 
required parameter that must be included in formal requirements for weapons systems. 

The DAB acquisition process is a milestone-based review and decision mechanism that 
considers the cost, schedule, and technical content of major defense acquisition programs. The 
DAB is an advisory group to the person chairing it, the Under Secretary of Defense for 
Acquisition, Technology and Logistics (USD(AT&L)). It also includes other senior officials in 
the Office of the Secretary of Defense (OSD), the Joint Staff, and the Military Departments, and 
importantly, the Vice Chairman of the DAB is the Vice Chairman of the Joint Chiefs of Staff 
who also chairs the Joint Requirements Oversight Council. 

At a minimum, the DAB meets before major transition points, or “milestones,” as a 
program progresses through each discrete phase of development and production. Cost and 
schedule considerations are a major focus at each DAB review, and the several staff offices 
within OSD that assess programs from these perspectives support the Under Secretary in this 


process. 



28 


4 

For example, at the development and production milestones, OSD’s Cost Analysis 
Improvement Group (CAIG) provides an independent cost estimate. The CAIG’s independent 
cost estimates provide useful cost information to DoD decision-makers. The CAIG estimates are 
intended primarily as internal working documents to ensure that senior officials receive the most 
candid and complete information about weapons acquisition programs. 

Views are also provided by other offices which might have significant perspectives 
regarding cost and schedule. For example, the Office of Program Analysis and Evaluation and 
the Office for Acquisition Resources and Analysis jointly perform an affordability analysis that 
considers the affordability of each major weapon system program in a broader context. 

The third major process is the DAES, which on a quarterly basis, highlights to the Under 
Secretary the cost, schedule, technical performance, management, and other key parameters of 
major defense acquisition programs. The DAES Summary Report is an internal document 
highlighting program status and often containing what is termed “Earned Value Management 
System” information. “Earned value” information is the most up to date set of metrics we use to 
assess cost and schedule performance, and it is a methodology employed by some of the most 
successful American corporations. 

Finally, the Department reviews the adequacy of the overall defense program in the 
Planning, Programming, and Budgeting System or PPBS. PPBS encompasses policy planning; 
long-range programming of forces, personnel, and funding; and near-term budgeting. The PPBS 
provides in its programming phase for the development of detailed program plans that are 
identified in the Future Years Defense Program (FYDP), a multi-year plan updated on an annual 
basis (the full six-year plan is updated every other year, with only the five remaining years 
updated in the so-called “offyear” review). Initial proposals for each year’s updated FYDP come 
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from the Military Departments in their Program Objective Memoranda (POMs). The overall 
balance of these POMs is evaluated in the summer Program Review, culminating in Defense 
Resources Board (DRB) consideration of alternative approaches that might provide improved 
overall effectiveness within available funds. These reviews of the service POMs consider the 
balance among force structure, modernization, readiness, and sustainability, seeking to 
accomplish the established policy goals within available funds. The Department’s tactical 
aircraft programs are included in the potential scope of these reviews, although specific issues 
raised to the DRB in any given year may or may not include specific tactical air force 
modernization topics. Specific issues can vary significantly from year to year depending upon 
the circumstances. 

Throughout these deliberations, as Ms. Drayun can attest, OSD spends significant time 
examining and understanding the cost and schedule projections presented by each armed sendee 
for each of its programs at issue. 

What I described above refers to the Department’s internal process. We also make 
reports to Congress on program costs. The Selected Acquisition Report is a document required 
from the Department by the Congress to provide it with cost, schedule, and other information 
about major development and procurement programs. 

The Under Secretary also holds program reviews more often for high priority programs. 
In fact, a Defense Acquisition Executive program review for the F-22 is scheduled for Thursday 
(December 9) as part of the regular oversight process in the Department. 

In addition, the Acquisition Decision Memorandum that was signed by the USD(AT&L) 
subsequent to the decision in December 1998 approving the go-ahead for production of the two 
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aircraft lot reiterated the importance of maintaining continued emphasis on executing the F-22 
program within the congressional cost caps. 

The USD(AT&L) challenged the Air Force and its contractors to continue efforts to 
reduce costs. He also directed the Air Force to provide him with quarterly briefings on 
development and production cost status. The Department has used these special reviews to 
examine cost and schedule trends over shorter periods and to track program status to a higher 
degree of fidelity. 

For example, the USD(AT&L) has been able to track cost and schedule variances, the 
actual costs of each EMD aircraft being produced (compared to the projected cost), and the status 
of the individual Development Cost Reduction Plans (DCRPs) and the Production Cost 
Reduction Plans (PCRPs). 

Trends to date in cost and schedule variances have shown some improvement, but the 
“jury is still out” on the ability of the DCRPs and PCRPs to produce the cost savings needed to 
ensure performance under the caps. Continuation of these quarterly USD(AT&L) reviews will 
give us added confidence that the decision-makers have the best information at each milestone 
decision on the ability of the Service to execute the F-22 program as planned, and within the cost 
caps. 

Finally, in structuring an acquisition strategy for our programs, we make every effort to 
include the concept of competition as both a mechanism to control program costs and to maintain 
a viable defense industrial base. This can be in the form of a “head-to-head” competition, or in 
the case where we have already down-selected to a single contractor, we try to take advantage of 
a “dissimilar’ competition. Mr. Chairman, all of these tools have been used, and will continue to 
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be used, to ensure that the F-22 program will be accomplished for an acceptable cost and on an 
acceptable schedule. 

The Department’s senior leadership believes it has made a commitment to the Congress 
and the American taxpayer to achieve this objective. 

I will be happy to answer any questions you and the other members may have. 
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Mr. Shays. Ms. Druyun. Am I pronouncing your name correctly? 

Ms. Druyun. It is Druyun, yes. 

Mr. Shays. You are going to be given 20 minutes. We will let you 
know after that if we need to cut you shorter. 

STATEMENT OF DARLEEN A. DRUYUN, PRINCIPAL DEPUTY AS- 
SISTANT SECRETARY OF THE AIR FORCE FOR ACQUISITION 

AND MANAGEMENT 

Ms. Druyun. Thank you, Mr. Chairman. 

To try to explain the F-22 program and give you a better under- 
standing of the management and cost oversight that we have in 
this program, I have prepared a series of charts. I have laid out 
in front of you an outline that I am going to basically follow and 
I am going to basically skip that to really get into the meat of the 
material. 

The first issue I wanted to just very briefly cover is the issue of 
why do we need the F-22. The F-22 provides air dominance over 
the battlefield. It is optimized for the air-to-air environment. 
Today, the F-22 is scheduled to replace the F-15 which is not able 
to operate in an advanced surface-to-air missile environment. The 
F-15 is at rough parity today with the Su-27 and the MiG fighter 
aircrafts. The F-22 attributes of stealth, supercruise, maneuver- 
ability and integrated avionics are absolutely essential for enabling 
dominance over the battlefield. More importantly, the F-22 com- 
plements the Joint Strike Fighter, which is optimized for ground 
attack. 

In looking at the next chart, in looking at the current EMD cost 
estimate, I have broken this up into the airframe, the engine and 
other government costs. The total cap that we have today on the 
development program is $18.9 billion. What I would like to do is 
to peel that back further so you can understand how we are care- 
fully managing this program to stay within the development cost 
cap established by the Congress back in 1998. 

My next chart basically lays out a cost track history which I 
think is important for this committee to understand. When the 
original airframe development contract was awarded back in 1992, 
the original value was approximately $10.3 billion. Today, our cur- 
rent estimate to complete this program is $14.3 billion. I think it 
is important for this committee to understand what has caused the 
cost growths within this program. As you can see, I have three col- 
umns where I basically have laid out the various growths that we 
have experienced. 

The first column is called rephase. This was driven by changes 
made both within the defense budget as well as within the congres- 
sional budgets that in essence stretched the program out. A total 
of $803 million was removed from the program which drove an 
overall cost increase in the range of about, almost 15 percent. The 
actual cost growth experienced by the contractor and which we are 
projecting through the completion of development is in the range 
of approximately 18.7 percent. 

The last column entitled, “Other” is basically the work scope 
changes that have been laid into this program since its inception. 

Turning to the development engine contract, you will see that I 
have laid it out in a similar fashion. Original contract value was 
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approximately $1.5 billion. Today, our estimate to complete that 
program is at roughly $2.4 billion. You can see that the rephases 
caused by program funding instability through the congressional 
and defense budget cycles caused a growth of approximately 23 
percent, and the contractor experienced an actual growth in the 
range of approximately 33 percent. I would tell you that half of this 
cost growth experienced by the contractor was in the hot turbine 
section redesign that we entered into back in 1994 because this 
was a durability issue. 

We basically viewed it as pay-me-now or pay-me-later. For long- 
term operation and support cost, it made much greater sense to go 
back and to redesign that hot turbine section so that it would have 
the durability for the life of the engine. 

My next chart deals with F-22 EMD costs. Back in March 1999 
in front of the SASC tactical air hearing, I basically reported that 
our worst-case analysis in terms of cost growth above the congres- 
sionally imposed development ceiling was about $660 million. I also 
reported at that time that we had laid in a number of initiatives 
to vigorously manage this program and to offset those potential 
cost growths. 

Back in March 1999, I reported we had offsets, dollar for dollar, 
for the potential cost growth. Today, I am able to report to this 
committee that we have identified an additional $200 million for 
now a total of $860 million worth of offsets to handle this worst- 
case shortfall that we predicted back in March 1999. 

What I would like to highlight for you are the two areas that 
have helped to basically build on our confidence and to build a larg- 
er offset, the first one, and it is in next chart, called “Development 
Cost Reduction Status.” Back in March 1999, I reviewed with the 
SASC tactical air hearing a process that we had laid in place in 
July 1998 to rigorously control costs. Basically what we have laid 
in place — as you can see, in 1999 I was predicting cost reduction 
savings from a variety of projects such as revamping processes to 
eliminate overhead, reusing EMD assets as opposed to having new 
assets built, some new technical approaches such as GPS. We re- 
ported about $80 million in offsets. Today, that number, as you can 
see, in September 1999 has grown to approximately $154 million. 

I have approximately 70 projects that we carefully track, and the 
offset column, which is about 79 percent today, we are very, very 
confident of and it is actually built into our development estimate. 

The next chart tracks some of the metrics that we use on a 
monthly basis. I would tell you that within the Air Force, for exam- 
ple, I conduct what we call a MER, a monthly executive review, a 
very detailed review with the contractor team and with our pro- 
gram office, and I basically drill down into multiple levels of 
metrics to understand exactly where we are in terms of cost, in 
terms of schedule and in terms of meeting the technical require- 
ments in the program. 

What this chart basically shows you is, through the completion 
of development, we basically have laid out a curve where we are 
actively managing to in terms of cost and schedule, and you would 
see in tracking that all the way back to August 1998 to where I 
am today in terms of my schedule variance, my schedule variance 
continues to improve. That is very, very positive. 



34 


We are seeing a cost variance running around $5.5, $6 million a 
month. You would note that between September and October, I had 
a bump-up in cost of about $11 million. The majority of that bump- 
up in cost was tied in with a union settlement at the Boeing Se- 
attle facility with both their commercial and military work. Basi- 
cally that represents a one-time charge in which they paid all of 
their employees a bonus. That is why you basically see that bump- 
up in the cost arena. 

This is something that we watch very, very closely. As I ex- 
plained to you, sir, we drill down into it to really understand what 
is driving these costs and what we need to do to make sure they 
remain contained. 

My next chart is called EMD equivalent headcount. I refer to this 
basically as our “Slimfast” plan. As we complete each portion of the 
development program, it is very important that we get rid of per- 
sonnel associated with the program. They have to be off-loaded 
from the program as their work is completed. We cannot afford to 
carry them along. 

What we have done in this program, this is an additional set of 
metrics that we have laid in place, we basically have laid through 
the entire program, where we need to ensure that we remain with- 
in the cost cap for development. As you can see, this is a good ex- 
ample, Lockheed Martin Fort Worth. Basically we are tracking 
right along where we should be in terms of the equivalent 
headcount to stay within the cost cap. 

I think another good news story is that overtime used to run as 
high as 11 percent. Today, that is running in the neighborhood of 
5 to 6 percent. There have been very specific guidance and controls 
laid in place to control overtime. You only use it when you abso- 
lutely need to use it to be able to meet key schedule commitments. 

The next chart is entitled, “Production Cost Estimate.” Today, 
our cost cap in our production program estimate is $39.8 billion. 
What I have done is to break this up between Lockheed Martin and 
Pratt & Whitney and to track it back to the original Joint Estimate 
Team, that was put together in the 1996-1997 timeframe, to show 
you the changes in profile and quantities of airplanes we are buy- 
ing through the QDR. Then I am going to specifically address the 
cost reduction initiatives that were laid in place and that we have 
been very actively tracking along since completion of the JET. 

If you would turn to the next chart, it is entitled, “Production 
Cost Reduction Plan Savings.” When we concluded the JET in June 
1997, we had identified approximately $9 billion, almost $10 billion 
worth of production cost reduction initiatives that were being laid 
in place. As you can see, since June 1997 to where we are today — 
my data shows through July 1999 — that number has climbed to 
$16.9 billion. 

Mr. Chairman, I would tell you that we have identified every 
project, we are tracking every project, we are folding them into our 
baseline as they become reality. And I think it is important to 
point out, if you turn back to the production cost estimate on the 
previous chart, I identified $15.1 billion worth of initiatives that we 
needed to lay in place. As you can see, I am basically tracking to 
$16.9 billion worth of initiatives. 
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If I could give you an example of what some of these cost reduc- 
tion initiatives are, as we go through looking at various aspects of 
the program, contractors are ahle to, for example, in the area of 
materiel efficiency, by rolling the materiel up into larger quantities 
and using the leveraging power of the Lockheed Martin Corp., and 
the Boeing Corp., they roll it into much larger buys, for example, 
buys of materiel that would be needed to make, for example, com- 
mercial aircraft; and we are able to obviously garner much larger 
savings when you can go out with a much larger buy of materiel. 
That is just one of many, many examples. 

In the engine itself, back in the June 1997 timeframe, we identi- 
fied approximately $3.2 billion worth of cost reduction initiatives 
that Pratt was laying very aggressively into the program. Today, 
that number is approximately $4.1 billion. Once again, I would re- 
mind you that the offsets needed to keep this program on the en- 
gine side on track was approximately $2.5 billion, so we have obvi- 
ously a lot of initiatives built in there that will ensure that we 
make that requirement. 

I want to give you an example of one specific initiative. It is the 
hollow fan blade. This is something that is built by Pratt & Whit- 
ney. This is a key technology that Pratt also needs to merge into 
its commercial engine program as well. We laid out a plan about 
3 years ago to turn the hollow fan blade into reality and actually 
incorporate it into this program. It is tracking to plan. The cost of 
a hollow fan blade has been reduced approximately threefold. 
When I look at the average savings per aircraft engine when we 
actually incorporate the hollow fan blade, it is approximately 
$185,000 savings per engine. 

The next chart really gives you the big picture of what we are 
doing to manage the production costs. When we concluded the Joint 
Estimate Team back in the 1997 timeframe, we felt it was very im- 
portant that we lay in some target price commitment curves into 
the development contract to really have the contractors focus in 
and make the right investments up-front to ensure we could deliver 
an airplane at $84.7 million flyaway unit cost. I would tell you for 
the first contract that we have written, the PRTV contract that was 
a firm fixed price contract, I track that very, very closely; and we 
expect that the original estimate we had for this program in terms 
of assembly hours, for example, that it is going to do better than 
what we had projected. 

We are also tracking the same data for the production represent- 
ative test vehicle two efforts, which will be six aircraft that will be 
put on contract later this month. We have tied this into a target 
price commitment curve. Basically the contractors have made up- 
front investments, not government investments, but up-front in- 
vestments from their own corporate funds to ensure that we can 
stay within the target price of this program. If they are able to stay 
within the target price curve that we have laid out here, they not 
only recoup their investments, but they also make a return on their 
investment. This is contractually laid out within the development 
contract and will be carried out and executed as we move through 
this program. 

Next, I would like to talk about avionics software for a moment. 
When I testified at the SASC tac air hearing on March 17, 1999, 
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we had delivered at that time the two top blocks, Block 0 and Block 
1.0 in terms of avionics software. Avionics software has always 
been viewed as the high-risk portion of this program. I am very 
pleased to report to this committee the tremendous progress that 
we are making in this arena. As you can see, we have already de- 
livered down through Block 2; and the block that is colored green 
that says, “5 months early,” that was projected to be delivered on 
January 15, 2000 in fact was delivered 1 month early. It was deliv- 
ered last Friday. It is today in aircraft number 4004 on the devel- 
opment line. We consider this to be just an extremely good news 
story. 

If I were to show you some of the metrics, Mr. Chairman, I think 
you would be amazed that we track for each one of these blocks. 
My latest review of the metrics — and I look at them every single 
month — shows that for Block 2/3S and for Block 3, as well as for 
Block 3.1, we are on schedule and in fact are ahead of schedule, 
which is why we are now able to accelerate the full sensor fusion 
portion of the software 6 V 2 months early, and we are now project- 
ing to deliver that to the aircraft October 30, 2000. 

I asked the Software Engineering Institute of Carnegie-Mellon 
University to go in and do an in-depth review of how well we are 
doing in the whole software arena in the avionics. I would tell you 
that the software institute gave us very high marks. In fact, they 
call what we are doing within the F-22 program as best practices, 
a pioneer within the Air Force, that we have outstanding tools, out- 
standing metrics, a very solid architecture. 

The bottom line is that I believe that we will be able to meet the 
schedule that we have clearly laid out here. It is a schedule that 
has a very reasonable risk based on what we have seen to date. 

I would tell you, Mr. Chairman, that with the delivery of Block 
1.2 and Block 2, that represents 50 percent of the software that 
needs to be delivered and each of that has been delivered as we 
have predicted, or actually a little bit ahead of schedule. 

The next chart talks about Software Quality Metrics which is a 
very important metric that I monitor on a monthly basis. This 
chart shows you the software errors found per 1,000 lines of code. 
It shows you what the industry standard is, and it is basically 5.5 
errors per thousand lines of code. It shows you what we are actu- 
ally tracking within Block 1 and Block 2. We are well below the 
industry standard, which is good news. I would tell you for Block 
2 and Block 3S, you would see similar types of data. 

Now, I would like to turn to F-22 testing for a moment. I have 
to take you back in history to the original development program at 
its inception. This program was designed to change the paradigm 
of how we do testing. This program has employed modelling and 
simulation unlike any other fighter aircraft in the history of the 
Defense Department. We have used a philosophy to test at the low- 
est subcomponent, benefit component, work it up to the subsystem 
and then to the system level. As you can see, this chart lists the 
amount of testing that we have accomplished to date. Over 45,000 
hours of wind tunnel testing, over 60,000 hours of subsystems lab- 
oratory testing, over 10,000 hours of radar testing, and 14 live fire 
tests on aircraft components. 
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Today, our flight test hours in our two development aircraft are 
around 480 hours. Actually that number changes every day; by De- 
cember 2000, we predict that we will have over 1,000 flight test 
hours underneath our belt. 

I believe it is very important that I point out to you that we have 
seen much efficiency in how we do our sorties. We had planned for 
each of our sorties to take approximately 1.8 hours. We are actu- 
ally able to achieve 2.4 hours, which represents a 25 percent in- 
crease in productivity. We have basically replanned parts of the 
test program to make up for time that we had lost. The climatic 
test chamber is a good example of where we were able to recapture 
much of the test time that we had originally laid out in the pro- 
gram. 

Turning to the next chart looking at Full Scale Static testing, the 
primary purpose of Full Scale Static testing is to support the cer- 
tification of the full F-22 operating envelope. This test is conducted 
in two phases. We call it the limit phase and the postlimit phase. 

We have completed the limit load testing as of September 1999 
successfully, and this test demonstrated that there is no permanent 
structural damage at the max loads level expected during the life 
of this aircraft. We entered the postlimit loads testing on December 
2nd. This test will basically demonstrate the strength up to IV 2 
times the maximum load levels expected during the life of this air- 
craft. Today, I am at 1.2 times the max load level. 

In talking to our structural engineers, we are following a very, 
very deliberate program, validating our analysis tools as we move 
to complete this test before the LRIP decision. I would also point 
out that almost 29 percent of our test points have been completed 
for the flying qualities on this aircraft. 

A question we are often asked, my next chart, is, can we afford 
all of this? What I have laid out for you is what I call our “sand 
chart.” This is the average U.S. Air Force aircraft RDT&E and pro- 
curement investment over a 30-year history. As you can see, the 
historic norm for this history runs about 16 percent of our Air 
Force TOA. And if you see where we are with respect to our Presi- 
dent’s budget, I am well below that historic norm. In fact, I am in 
the range of 11 to 12 percent. 

In conclusion, Mr. Chairman, I would like to reiterate to you that 
F-22 development and production costs are very carefully man- 
aged, and I can continue to report today that they are within the 
congressional cost caps. This is a very tough program to manage. 
I think that I have the best team within the Air Force and within 
the contractor community aggressively working this program. Our 
avionics is very much on track, and all blocks are meeting or ex- 
ceeding the JET delivery dates. 

The F-22 has completed our planned flight test activities for this 
phase of the program. We had laid out approximately 480 to 500 
hours, and we will complete that by the end of this month. The F- 
22 program, as you can see, is affordable if you look at the total 
obligation authority and look at what the historic norms have been. 

Thank you, Mr. Chairman. I look forward to responding to your 
questions. 

[The prepared statement of Ms. Druyun follows:] 
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Mr. Chairman and members of the Committee, thank you for this opportunity to appear 
before you to discuss the Air Force’s F-22 program. To maintain its viability, our Air Force 
needs to be modernized as technology and the threat evolves. The Air Force’s current time- 
phased modernization effort is rooted in the Air Force’s core competencies and is an affordable 
balance between readiness and modernization of the aerospace force. Within our modernization 
efforts, the tactical aviation modernization program is based upon a high-low mix of the F-22 and 
Joint Strike Fighter (JSF) aircraft to provide the most combat capable, efficient, and lethal air 
forces possible with the resources allocated. In this mix, the F-22 provides the high capability 
force to attack enemy aircraft and highly defended, high value targets, while the lower cost JSF, 
purchased in large numbers, provides the bulk of the attack force. The current JSF design relies 
on the F-22 for air superiority. 

Control of the vertical battlespace has been, is, and will remain a major element of United 
States national security policy. The F-22 will enable the United States to obtain Air Dominance- 
-the total denial of the airspace to the enemy. Aircraft survival in the 21“ century will require a 
combination of low observability, supercruise, integrated avionics, and high maneuverability to 
defeat the emerging fighter and surface-to-air missile threat. The F-22 combines ail of these 
features into an affordable portion of the Air Force’s modernization program. 

We appreciate your concern, support, and funding for our efforts to modernize and 
sustain the world’s most respected Aerospace Force. 

AEROSPACE SUPERIORITY 

The control over what moves through air and space provides a fundamental benefit to 
joint forces. DoD’s Joint Vision 2020 envisions the U.S. military dominating ail aspects of a 
conflict — Full Spectrum Dominance. Full spectrum dominance depends on the inherent 
strengths of aerospace power: speed, range, flexibility, stealth, precision, lethality, global/theater 
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situational awareness, and strategic perspective. The attainment of Air Superiority is key to the 
successful use of our military power. Protection of the U.S. and allied joint forces is the number 
one priority-their protection requires the Air Force to quickly obtain and maintain Air 
Superiority. Air Superiority provides the freedom from attack, the freedom to maneuver, and the 
freedom to attack at a time and place of our choosing. Air Superiority prevents our adversaries 
from interfering with operations of air, space, or surface forces. However, with newer and better 
ways of preventing aerospace superiority on the horizon, our forces must be modernized to 
maintain the edge over our adversaries. The F-22 and JSF provide the Air Force with a 
comprehensive and complementary modernization plan to ensure our nation’s ability to control 
the vertical dimension well into the 21“ Century. 

The multi-mission F-22 Raptor is the Air Force’s highest acquisition priority, and most 
pressing modernization need. The F-22, which will replace the aging F-1 5, brings an unmatched 
capability to the battlespace. In the hands of Air Force aviators, the F-22 will dominate the aerial 
arena of the 21“ Century. 

F-22 Program 

I am pleased to provide an update on the progress of the F-22 Air Dominance Fighter 
program. This update will include: program schedule, flight and ground test accomplishments, 
improvements in air vehicle manufacturing, integrated avionics development-so central to what 
F-22 brings to the fight, the impacts of the Department of Defense Appropriation Act for 
FY2000, and finally progress in affordability initiatives for both development and production. 

We will also highlight program successes throughout 1999 and our current focus to meet the 
challenges ahead as we prepare for the Low Rate Initial Production (TRIP) Defense Acquisition 
Board (DAB) review in December 2000. 
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In May 1 998, the Under Secretary of Defense for Acquisition and Technology designated 
the first two post-Engineering and Manufecturing Development (EMD) aircraft as Production 
Representative Test Vehicles (PRTVs). These aircraft will support Initial Operational Test and 
Evaluation (lOT&E) before joining Air Combat Command as operational test assets. This 
acquisition strategy balanced the risk associated with concurrent EMD and production, avoided 
significant program cost increases, and deferred the LRIP production decision to November 
1999. 

The Fiscal Year 2000 Appropriations Act directed an additional delay in the LRIP 
decision while allowing the procurement of additional test aircraft for Follow-on Operation Test 
and Evaluation. This action preserves the overall development and production schedules while 
retaining the program’s affordability within the cost caps. At the December 2000 DAB, the F-22 
team will clearly prove the technica! performance of the F-22 weapon system through 
demonstration of critical test milestones and marked progress in meeting program affordability 
goals. The two overarching program goals for this year are the progression of integrated avionics 
testing to the F-22 weapon system level and further development and maintenance of 
comprehensive program cost control initiatives. 

Underpinning F-22 development is the thesis that testing verifies results of previous 
modeling and simulation, thereby confirming system design and performance. This verification 
involves both flight and ground test activity. With more than ten percent of the flight testing 
complete, the F-22 continues to meet or exceed all performance expectations. In 1999, the 
aircraft achieved the following flight test criteria: 

• Sustained flight above 50,000 feet 

• Weapons bay open testing for both main and side weapons bays 

• Supercruise (Mach 1.5-t) 


4 



42 


• Angle of attack greater than 60 degrees with engine thrust vectoring 

• Significant expansion of the flight envelope 

During the 1 999 test program, the two flight test aircraft were inspected for aft fuselage 
forward boom buckling - a potential failure predicted ftom ongoing structural strength analysis. 
Inspections revealed that neither of the test aircraft had indications of distress and modifications 
were completed during a scheduled aircraft dovra time to eliminate potential failures in this area. 
This experience emphasizes two key aspects of the test program: First, modifications can and 
will be accomplished during testing without a significant impact to the achievement of flight test 
results; and second, the small number of these modifications demonstrate the maturity and ability 
of the aircraft design to meet its mission requirements-a maturity that already predicts the F-22 
design will be able to fully meet its operational requirements. 

To verify the attainment of all program objectives, aircraft ground testing is as important 
as flight test. Since the beginning of 1 999, both test aircraft have been extensively engaged in 
ground testing. This includes dedicated logistics test and evaluation, aircraft modifications, and 
ground tests needed to continue to expand the flight envelope. In 1999, this included the first 
block of low observable maintenance that demonstrated the ability of the Air Force to organically 
maintain the F-22. Progress in completing the logistics test points has been outstanding. By the 
end of 1999, nearly one-third of the logistics test points will have been completed, providing 
confidence in the ability to complete all logistics tests well in advance of the first operational 
aircraft delivery. 

In addition to aircraft ground testing, engine and aircraft subcomponent testing is also 


used to verify performance and durability. The amount of subcomponent testing and modeling 
completed easily makes the F-22 the most tested system ever developed by the Air Force (Figure 
1 ), This includes more than 45,000 hours of wind tunnel testing, 12,000 plus hours of flight 
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control simulation, over ! 0,000 hours of radar testing and, more than 4,000 hours of signature 
testing. 


473 hours of F-22 Flight testing 

250+ Hours of Flying Test Bed 
Avionics Testing 

45,000+ Hours of Wind Tunnel 
Testing 

12,000+ Hours of Flight Control 
Simulation 

50 Hours of Aircraft LO 
Maintenance Demonstration 
During Flight Testing 

60,000+ Hours of Utilities & 
Subsystems Laboratory Testing 


10,000+ Hours of Radar 
Laboratory Testing 

11,000+ Hours of AIL Avionics 
Testing 

5000+ Hours of component Radar 
Cross Section (RCS) Testing 

20,000+ Tests of Composite and 
Metallic Materials 

280 Honrs of Full Scale Aircraft 
RCS Pole Model Testing 

14 Live Fire Tests on 
Aircraft Components 


Figure 1. F-22 Testing to Date 


Highlights from 1999 include demonstrating engine maturity to enable certification for 
engine full flight release-clearing the engine for the full aircraft flight envelope. Another 
highlight was the verification of the aircraft’s low observable signature on a full-size aircraft 


model. These tests were conducted using actual flight qualified hardware on the F-22 pole 
model. Finally, a iiill-size F-22 static test article was tested to 100% of predicted flight loads in a 


test rig at the Lockheed Martin Georgia facility. 


In summary, F-22 continues to execute a remarkably successful test program. And, we 
have an even more exciting program ahead next year. Four additional test aircraft will join the 
Edwards test force, including the first block 2 aircraft (4003) and the first avionics test aircraft 
(4004). By the end of 2000, the F-22 test team will demonstrated additional capabilities to 
include: First flight of Avionics block 3.0, Initiation of radar cross-section flight testing, high 
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angle-of-attack testing with weapons bay doots open, and initial separation tests with AIM-9 and 
AIM-120 missiles. 

Our number one manufacturing improvement area this past year is the wing. Difficulties 
with the manufacture of a key casting in the vrings resulted in late deliveries of wings to final 
assembly. This in turn impacted the delivery schedules of EMD aircraft through aircraft number 
seven. Currently, the wing recovery program is a remarkable success story: a second source for 
castings has been qualified, machining process problems have been corrected, and wing 
deliveries have been on-time to the recovery schedule which supports overall EMD test 
objectives. The recovery schedule for wing deliveries will result in an aircraft production rate of 
four aircraft in 2000, a rate that will not be seen again until production ramps up in 2002. An F- 
22 Airframe Schedule Integration Team (ASIT) created in March 99 continues to review and 
assess the executability of aircraft delivery schedules to support the EMD program. Delivery of 
critical path assemblies (forward, mid, & aft fuselages and wings) to ASIT planning has been 
exceptional through October 1999. 

A second aircraft production issue is the potential for the aft fuselage forward boom to 
buckle, which surfaced as an issue during the structural strength analysis. Analysis of the 
problem determined that the fix for the EMD aircraft could be incorporated on the production 
line with only a two-week impact to EMD delivery schedules. A Boeing Seattle team was sent 
to the Lockheed Martin production line in Georgia to perform the repair. The team completed 
their work ahead of schedule and the affected aircraft have been cleared for the full flight 
envelope. For the aircraft not in the production line, starting with the first PRTV Lot, a 
manufacturing change to the affected panels eliminates the buckling strength concern. 

In summary, the aircraft manufacturing process has continued to mature in 1999 as minor 
problems are discovered and corrected prior to formal production. This is consistent with the 
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objective of an EMD program to uncover such problems early and correct them prior to fielding 
the weapon system. Looking forward to 2000, manufacturing activity will peak with the delivery 
of the four flight test aircraft and the fatigue test article. Overall, the F-22 program is proceeding 
well through development challei^es; challenges that are remarkably few for a program that 
seeks such revolutionary change in system performance. 

Integrated avionics has been recognized as the critical technical challenge for the F-22. 
nie combining of the inputs from on and off-board sensors into a single comprehensive display 
will provide the pilot with an imprecedented level of situational awareness and a key advantage 
in a tactical engagement. To meet this development challenge, the F-22 program plan employs a 
variety of ground and flight test hardware in order to incrementally achieve maturity on the 
integrated avionics software. While current integrated avionics program is technically 
challenging, the development team is currently meeting all critical avionics software and 
hardware delivery milestones. The current software development schedule, commonly referred to 
as R-20, was established in February 1999. This plan provides a logical sequence of software 
development from design through flight testing on the F-22. Use of the Avionics Integration 
Laboratory (AIL) to determine software operability is followed by checkout in the F-22 Flying 
Test Bed (FTB) to verify in flight performance prior to delivery to the test aircraft. The AIL is a 
contractor facility located at Boeing in Seattle, Washington. The AIL incorporates actual F-22 
hardware in a ground test environment to determine software and hardware operability and 
compatibility. The FTB is a modified Boeing 757 incorporating an F-22 forward section housing 
an APG-77 radar and a roof mounted F-22 sensor wing. A simulated F-22 cockpit is installed in 
the aft cabin of the 757 in order to evaluate the software with the actual controls and displays. 

The aft cabin has work stations for 30 software engineers and technicians, who evaluate avionics, 
identify anomalies and, in some cases, even address anomalies in flight. 
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Block 0 software is currently flying on the flight test aircraft today. This software 
provides the bask flight controls for the aircraft. 

Block 1 software, consisting of approximately 750K lines of code, represents 
approximately 45 percent of the total avionics software. Block 1 introduces radar and enhanced 
communications, navigation, and identification (CNI) capabilities to the test team. The initial 
release of block 1 . 1 software was made to the production line May 26, 1 999-seven weeks ahead 
of the first “power-on” testing of aircraft 4004. An enhanced version of the block 1 software, 
version 1 .2, will be delivered to aircraft 4004 in December 1 999 in preparation for the first flight 
of the aircraft in May 2000. 

Block 2 software, which completes the radar, CNI and EW integration, is currently 
testing in the FTB. Block 2 software consists of approximately 1 .4 M lines of code representing 
approximately 70 percent of the total avionics software effort. 

In order to gain early insight into the performance of the aircraft sensors, an additional 
software block was added in the R-19 schedule. This block, identified as block 3S, is currently 
in testing at the AIL and initiates the sensor fusion and sensor tasking key to the F-22 
performance. Our current projections show no slip to the blocks 2 and 3S schedules. 

The Block 3.0 software, currently in software coding, will provide the Ml sensor fusion 
and weapons integration for the F-22. This software block will consist of 1.8 M lines of code. 
Congressional direction prevents the awarding of an LRIP contract prior to first flight of the 
Block 3.0 software in an F-22. First flight of this software is currently scheduled for October 30, 
2000. 

Again, avionics remains our key technological challenge area. The team has done a 
magnificent job in supporting critical FTB and aircraft need dates and maintaining critical 
program milestones. Continued diligent use of the phased software development approach will 
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provide an unmatched level of software maturity at first flight while optimizing both cost and 
schedule for avionics development. Team performance over the past year clearly demonstrates 
that it is taking the necessary actions to protect critical avionics need dates in the development 
program and ensuring avionics testing proceeds on schedule. 

The FYOO Appropriations Act (Public Law 106-79) provided full funding of $1.2B for F- 
22 EMD in FYOO. As part of an Appropriations Committee compromise, the procurement 
funding request was reduced by $1.85B and an additional $1.3B was added to the F-22 RDT&E 
account for the acquisition of up to 6 additional test aircraft (PRTV II), advanced procurement of 
1 0 Lot I production aircraft and for termination liability. This funding may not be used for 
acquisition of more than 1 7 flight-capable test vehicles of which 1 1 are already on contract. Of 
the funds provided, a maximum of $277.1 M may be used for advanced procurement of 10 F-22 
aircraft following Secretary of Defense certification that all of the 1999 DAB program criteria 
have been satisfied. In addition, $300M of the $L3B is set aside for termination liability. This 
$300M can be used for other program requirements, after 1 October 2000, if the program is not 
terminated. 

The FYOO Appropriations Act prohibits awarding an LRIP contract until first flight of an 
F-22 aircraft with Block 3.0 software has been conducted, the Secretary of Defense certifies to 
Congressional defense committees that exit criteria for LRIP have been completed, and DOT&E 
submits a report assessing the adequacy of testing to measure and predict the performance of the 
F-22 s avionics systems, stealth characteristics, and its weapons delivery systems. 

The impacts of the FYOO Appropriation Act will have a minimal impact on the current F- 
22 cost and schedule (Figure 2). Since the Act provides $1 .3B in RDT&E funding for the next 6 
aircraft, these aircraft will be purchased using an incremental approach. An existing contract 
option for these six aircraft and advanced buy for 10 aircraft in the first production lot will be 
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exercised as planned following completion of the 1999 exit criteria and a DAE review in 
December 1999. Additional funding of $404M in FYOl and $148M in FY02 will be required to 
complete the 6 aircraft “PRTV 11” buy - this will make up the difference in the S 1 .85B requested 
in FYOO and the $1 .3B appropriated. The additional funding required in FYOl. is contingent on 
the $300M being available for “other program requirements if the program is not terminated.” A 
Low Rate Initial Production decision for Lot 1 (1 0 aircraft) is planned for December 2000 


following completion of the CY2000 criteria and Appropriations language requirements. 



Figure 2. Impacts of the FYOO Appropriations Act 
Cost control is a critical focus with the F-22 team. The Air Force and F-22 contractors are 
committed to deliver the F-22 within the Congressionally-mandated cost caps. The Air Force 
and contractor team initiated cost reduction programs in both the development and production 
phases of the program in 1997 at the conclusion of the Joint Estimating Team (JET). These 

11 
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efforts have achieved cost reductions, which is key to keeping the development and production 
costs within the cost caps. 

In the March 1999 Government Accounting Office (GAO) report entitled, “F-22 
Aircraft — Issues in Achieving Engineering and Manufacturing Development Goals,” the GAO 
reported $667M in projected EMD cost growth. This number was developed by the F-22 team 
and represented the F-22 program office and contractor estimate of future program cost risks. 
The challenge for the team was to deliver essential combat capability within the EMD cost cap. 
In December 1998 the Undersecretary of Defense for Acquisition and Technology approved an 
Air Force plan to accommodate the projected future development risks within the EMD cost cap. 
That plan involved a combination of development cost reduction initiatives, scrubbing 
development costs, application of existing management reserves, and deferral on non-essential 
combat capability. 

Since the approval of these initiatives, the Air Force program office and the contractor 
team have continued to closely monitor the progress on both the realization of the cost risks and 
the achievement of the cost savings. As of October 1999, $238M of the cost risks had been 
realized. Despite this realization of cost risk, the Air Force Cost Analysis Improvement Group 
(AFCAIG) determined that the EMD program could be completed within the cost cap. 

Key to this positive evaluation has been the better-than-expected achievement of cost 
savings. Table 1 shows that the program has achieved greater than 1 10 percent of the savings 
expected and is continuing to explore additional cost savings to offset any future unknown risks. 
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Proposed Savings 

Actual Savings 

Manaaement Actions 

March 99 

to Date 

Contractor Mgm’t Reserve 

$0.1 SB 

$0.18B 

External Stores Deferral 

$0.14B 

$0.14B 

Test Infrastructure 

$0.11B 

$0.1 IB 

Lab Infrastructure 

$0.10B 

$0.10B 

Gov’t Cost Reductions 

$0.05B 

$0.05B 

Dev Cost Reduction Programs 

SO.OSB 

$0.15B 

Gov't Mgn't Reserve 


$0.13B 

Total Offsete 

$0.66B 

$0.86B 


Table 1. F-22 EMD program cost reduction status 


The EMD cost savings demonstrate the creative things the program can do to reduce 
costs. We continue to push these initiatives because they represent cost savings in the remaining 
development program. In summary, the F-22 team is continuing to pursing a rvide range of 
options to achieve the cost savings necessary to deliver the full combat capability within the 
EMD cost cap. 

Likewise, the AFCAIG estimated that the F-22 production program could he completed 
within the Congressionally-imposed cost cap ($39.7B in Then Year Dollars (TYS)) by 
continuously pursuing production cost reductions as part of a series of initiatives referred to as 
Production Cost Reduction Plans (PCRPs). The Air Force reviews the PCRP program every 
month. Our methodology is quite simple: review the plans to confirm the required investments 
have been made, that scheduled milestones have been met, and the basis of estimate remains 
valid. The PCRP status is shown in Figure 3. We do have examples in areas that exceed initial 
savings forecasts as well as examples of a few initiatives being discontinued in favor of projects 
offering even greater savings potential. Early results indicate the production cost reduction 
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initiatives are performing according to plan and over half of these initiatives have been 
incoiporated into the baseline cost estimate. 


20,000 

16,000 

12,000 

8,000 
4,000 
0 

($ in Millions) j^n 97 Mar 98 Jul 99 



■ Multi-YeaJ 

■ JSF Rates 
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Figure 3. Production Cost Reduction Plan Status 


Examples of ongoing PCRPs include: 

• A Lockheed initiative to consolidate parts procurement through a central 
procurement activity in Fort Worth, Texas. The original plan called for procurement 
of 2000 parts with estimated savings of $177K per aircraft. To date, 987 parts out of 
the total of 2000 have been procured and the documented savings are S136K per 
aircraft. If we achieve similar results in the remaining 1 000 parts, actual savings 
could be substantially higher than the initial projections. 

• Converting the current two-unit system of Sanders and Kaiser heads down display 
devices to a single Kaiser device. The consolidation reduces the procurement costs 
by an average $580K per aircraft based on existing procurement quotes. 
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The F-22 has a dynamic production program and we do terminate or redirect efforts if 
they fail to yield sufficient savings or the business case otherwise fails to develop. One such 
example was a planned producibility improvement investment of $800K for a second source 
redesign of an electric fuel pump. The possibility of competition provided the incentive for the 
original supplier to reduce the production quote by $25M. This enabled the program to invest 
the $800K in other opportunities. 

In the end, the important performance measure is the final negotiated contract price. In 
this case, we have very encouraging results from the PRTV I and II contracts for aircraft and 
engines. In each case, we met the goals established for contract price.s and agreed to firm fixed 
price contracts for these procurements. That relates directly to the contractor’s confidence to 
deliver a product that meets the Air Force and DoD affordability objectives. 

Other measurement criteria are also in place to assess progress in meeting affordability 
objectives. One is a target price curve (TPC) to measure the recurring cost to build aircraft and 
engines. The TPC established a mechanism to measure cost savings and allow payment for 
contractor cost savings investments and a return on their investment to ensure an affordable 
production program. The TPC provides a $1 13M incentive to the contractor to reduce the 
average cost per unit during TRIP (applies to Lot 1 through Lot 3) and establishes the starting 
point for affordable multi-year procurement (Lots 4-8 and 9-12). 

I conduct a monthly execution review to examine cost, performance, and schedule, and 
the Undersecretary of Defense for Acquisition and Technology holds a quarterly review as we 
proceed to the LRIP DAB in December 2000. In addition, all our information is available for 
oversight by the GAO and all responsible oversight agencies. 

Looking at the entire program, our primary focus this summer is to demonstrate 
producibility by delivering to schedule and affordability by ensuring development costs remain 
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within the EMD caps. We do not want to discount the effort required to meet the challenges 
ahead, and we assure this committee that every member of the F-22 team knows the yardstick for 
the year and remains committed to a successful LRIP DAB in December 2000. ' 

Not everyone has agreed the F-22 team can meet the technical, cost, and schedule 
challenges ahead. However in 1999, the team had a clear yardstick by which to measure its 
performance and once again met the challenge. Next year we take head-on the challenge of 
avionics development, demonstrated producibility, and continuing cost control. The F-22 team is 
committed and working hard to again succeed in meeting the challenge. 


THE NET RESULT 

The F-22 program is on track to meeting all performance parameters within the cost caps. 
The program continues to meet or exceed all critical user requirements. Senior Air Force and 
industry leaders are confident the F-22 program will meet its production cost target and remain 
within its cost cap, provided program funding remains stable. The warfighter will receive the F- 
22 s revolutionary capabilities on-time at an affordable cost, thus ensuring air dominance in 
future conflicts. 

The American people expect the Air Force to dominate the sky. This is based in large 
part to the reality that no American service soldier has been killed by an enemy aircraft in over 
40 years. As long as the United States is able to dominate its enemies, the United States can 
achieve its objectives with minimal casualties. While some have said that the cost of current 
fighter modernization programs is too high, the cost of not having air dominance is unaffordable. 
In order for the United States to maintain aerospace superiority in the next century we must field 
the F-22 and JSF. 
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The Air Force’s tactical aviation modemuation program is only a part of our overail 
efforts to build the world’s most respected Aerospace Force. We are enhancing our 
expeditionary capabilities by balancing investments across our core competencies. Our focus is 
improving the Air Force’s ability to project power rapidly, precisely, and globally. The 
Air Force’s unique aerospace superiority, glcM attack, and precision engagement capability, 
supported by infonnation superiority, rapid global mobility, and agile combat support, will 
produce a force capable of delivering decisive combat power whenever and wherever needed. 
The F-22's true value must be measured in American lives saved through dominance of the skies 
in foture combat and also by conflicts prevented because other nations understand and fear our 
unmatched combat power. 
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Mr. Shays. Thank you very much for your comprehensive testi- 
mony. I am going to start the questions by just making a quick 
statement, but first I want to recognize that we have not only Mr. 
Saxby Chambliss who is going to participate in the hearing — he 
doesn’t serve on this committee, but he serves on the Armed Serv- 
ices Committee; we welcome him and are happy to have him here. 
We also have John Mica who serves on the Government Reform 
Committee, serves on this committee and also is the chairman of 
the Government Reform Subcommittee on Criminal Justice, Drug 
Policy, and Human Resources. 

I would also point out that Mr. Chambliss is the leadership’s rep- 
resentative on the Budget Committee. I take a general assumption 
that our job in Congress is to make sure that our military are 
never involved in a fair fight — in other words, we always have su- 
perior equipment — that in every instance the training is better, so 
that when we ask our men and women to risk their lives, they in 
fact have all the advantages possible. 

I have less concern about the concept of the F-22 than the gen- 
eral recognition that because we need it and the manufacturing — 
and the Air Force knows we need it — there isn’t the competition 
that says, well, someone else is going to replace us. It’s really the 
only show in town; at least that is the way it strikes me. 

I would also say that I have always appreciated the Air Force’s 
cooperation with this committee and DOD in general. We have a 
good relationship. But this is a program, since there isn’t the com- 
petition, that Congress needs to do a better job of oversight and put 
people’s feet to the fire. 

I would ask you, Mr. Schneiter, first, that — you gave a whole 
host — ^your presentation was solely based on the various groups 
that were involved in helping to control costs. I was struck by the 
fact that there were so many, and I began to wonder who ulti- 
mately holds the accountability and I began to wonder what kind 
of coordination exists between — among these various groups. 
Maybe you could respond to that. 

Mr. Schneiter. Certainly. 

The accountability for the acquisition programs rests with the 
Under Secretary of Defense for Acquisition, Technology and Logis- 
tics, Dr. Gansler. He participates in all of those activities that I 
mentioned with the exception of the Joint Requirements Oversight 
Council, which is the purview of the military and the Joint Staff. 
Many of the same participants are in all of those activities, but the 
activities do different things. The Defense Acquisition Board proc- 
ess deals with milestones: Is a program ready to go into Engineer- 
ing and Manufacturing Development, is it ready for production? So 
typically the Defense Acquisition Board will meet every few years 
or so on a program. 

The process that I described after that involves many of the same 
people, but it is a more routine process that occurs every 3 months. 
Whether or not a program is about to come to a milestone, we ex- 
amine how well it is doing. 

Then the third thing I described in that nature is the annual 
budget process. Again, Dr. Gansler very much participates in that 
process. Ultimately the Secretary and the Deputy Secretary are the 
decisionmakers with regard to that. 
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Mr. Shays. Ms. Druyun, why were EMD aircraft flight dates de- 
layed again due to wing manufacturing problems in June 1999, 3 
months after DOD testified that the problems had been solved? 

Ms. Druyun. If you were to look, sir, at the approved DAB 
schedule that we had in terms of the performance of this pro- 
gram — and the baseline that we are following is the baseline that 
was set out in December 1998 — we have been meeting all of the re- 
vised wing delivery schedules. They have been delivered on time 
since we were able to basically solve that problem. They are all 
coming in on time with the exception of, I believe it is the last one. 

This is an issue where Boeing overdrilled some holes, and so 
there are going to have to be some repairs done to those holes that 
they overdrilled. 

But the fact remains, our data will show you, that we are track- 
ing to the revised delivery schedule for both — for all of the wings. 

Mr. Shays. So your point is that there is not a problem with 
the 

Ms. Druyun. My point, sir, is there was a problem. This problem 
was worked very aggressively and this problem has been solved. 
We are tracking it on a monthly basis to ensure that those wings 
are delivered to the schedule that we have in place today, and they 
in fact are being delivered to that schedule in place today. That 
was a problem that we had approximately 2 years ago. As I said, 
a problem very aggressively worked. 

Mr. Shays. Let me interrupt you a second. There are so many 
revisions or there appear to be so many revisions, I am wondering 
which revision am I at? 

Ms. Druyun. It is the current baseline of the program. 

Mr. Shays. Let me stop you for a second. In June, we were told 
that the problems had been solved. Were the problems solved when 
we were told they were solved or were there new problems that ex- 
isted afterwards? 

Ms. Druyun. The schedule that I am referring to is the approved 
baseline schedule. 

Mr. Shays. Dated when? 

Ms. Druyun. This is 1998. 

Mr. Shays. When? 

Ms. Druyun. When in 1998? I would have to get that for the 
record, sir. 

I would say sometime in mid-1998, but I will officially supply 
that for the record. 

The problems that we had with the wing itself were solved. We 
actually — we have had to do a titanium casting, for example. 

Mr. Shays. Let me just be clear, though. Is the information that 
I have that — in June we were told the problem was solved, and 
then are you saying you kept on the schedule of the 1998 schedule, 
or did we have a new schedule that occurred after that? 

Ms. Druyun. Master Schedule 24 is what I have been basically 
referring to. We laid in a plan for late wing delivery, as well as a 
plan for boom repair, and we are basically tracking to that plan in 
terms of wing deliveries. 

I think there has been a lot of confusion in this subject, sir. We 
had a problem with our ability to manufacture these wings. It was 
a problem that was very aggressively worked. Once they were able 



78 


to demonstrate that they had a fix laid in place, we have since 
tracked them to ensure that those wings are being delivered on 
time. 

It is a very dynamic program. It is a living, breathing program. 
As you encounter problems, you work them and then you lay in a 
schedule to track them to it. 

Mr. Shays. I don’t have any question that it is extraordinarily 
dynamic. I want us to make sure that when we are hearing that 
we are on schedule, we know which schedule we’re on and when 
the schedule has been revised and how many times we have re- 
vised the schedule so that we have actually ended up meeting it. 

Let me just ask another question as it relates to this. If you are 
being forced to delay flight tests and aircraft production, why are 
long-range goals also not being pushed back? 

Ms. Druyun. I’m not sure I follow your question, sir. 

Mr. Shays. Particularly as it relates to avionics. I mean, we have 
a tremendous delay there. And so you have revised your schedule 
in the short run, but we are being told we’re going to meet all the 
scheduled production in the future. It would seem to me, if you re- 
vise in the beginning, everything has to be revised. You seem to be 
pushing everything up, it seems to me, and into an unrealistic lim- 
ited time. 

Ms. Druyun. If you look at where we are in terms of the build 
of the aircraft themselves, aircraft 4003, this has been a schedule 
that I have been tracking since March 1999 very, very carefully. 
Aircraft 4003 is scheduled to be delivered February 16, 2000; 4004 
is scheduled to be delivered May 2000. Aircrafts 4005 and 4006 
were scheduled to be delivered in late June 2000 and August 2000, 
and there I am tracking, and this 

Mr. Shays. This is your revised schedule, not the master sched- 
ule? 

Ms. Druyun. This is the master schedule. It has been in effect 
since March 1999. That is the schedule that I am tracking to. 

Mr. Shays. So it was revised when? 

Ms. Druyun. Our schedule, sir, is adjusted on an annual basis 
to accommodate where we are in the program. For example, as we 
have received earlier delivery of some of the avionics 

Mr. Shays. My time is running out. We’re going to have plenty 
of time to talk about this, but let me just ask you, the avionics is 
behind schedule by how much? 

Ms. Druyun. The avionics, to the schedule that we are tracking, 
it is not behind schedule, it is actually meeting or ahead of sched- 
ule. 

Mr. Shays. Based on which revision? 

Ms. Druyun. That is an excellent question, sir. If I took you back 
to the Joint Estimation Team back in the 1997 timeframe, when 
I look at where I am with Block 2 and Block 3, I am going to de- 
liver ahead of the 1997 schedule. In fact, that one chart that I 
showed you in my presentation to you shows that we have been 
able to draw in that schedule because we have such outstanding 
tools and personnel working on the program that we are actually 
able to finish the coding and the integration and the sensor fusion 
sooner than we thought. That was really a good news story. 
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I can understand your confusion, because I had had the same 
confusion. 

Mr. Shays. There is going to be a lot of confusion, but we have 
lots of time to sort it out. There are going to be good stories here 
and there are going to be bad stories. It is helpful for you not to 
just want to make me hear the good stories, because eventually the 
bad stories come out. It is better to have it all come out now, and 
we know, this is the first of a few hearings that this committee will 
have. 

We just want the broad picture. But my sense is that we have 
not gotten — we are behind in our testing and that is pushing — it 
would strike me that it would push back other elements to your 
whole program. 

Let me call on Mr. Tierney, and I will come back. 

Mr. Tierney. Thank you, Mr. Chairman. 

Given the fact that Congress removed about $500 million from 
the fiscal year 2000 budget request, which was originally about $3 
billion, can you tell us whether or not the Air Force intends to 
make up that shortfall in some way? 

Ms. Druyun. What Congress did in the fiscal year 2000 budget 
that was passed and signed into law was to require us to incremen- 
tally fund the PRTV 2 aircraft buy of six aircraft. In terms of incre- 
mentally funding it, we are laying into our budget today, and obvi- 
ously our budget is not complete within the Department, but we 
are laying in the funds for fiscal year 2001 and fiscal year 2002 to 
finish incrementally funding those six aircraft. 

Mr. Tierney. Do I interpret it correctly to say you’re increasing 
your funding request over the next 2 years? 

Ms. Druyun. Yes, and you should see that hopefully in the budg- 
et submission when it comes over the end of January, the first part 
of February. 

Mr. Tierney. There was some suggestion in yesterday’s edition 
of the Defense News that the Air Force is leaning toward delaying 
the purchase of C-130J transports to make up the shortfall. 

Are you considering that option? 

Ms. Druyun. Sir, that is an issue that is very much under re- 
view today within our budget. There have not been any final deci- 
sions made. I do not expect any final decisions on that will be made 
until the budget is closed out. 

Mr. Tierney. What other program sources are you considering to 
make up that shortfall? 

Ms. Druyun. The C-130J was never — was not really laid in this 
soon in our budget, so we’re not taking from the C-130J to pay for 
the F-22. 

Mr. Tierney. And nowhere do you project that you are going to 
consider doing that at all? 

Ms. Druyun. To use the C-130J which was not in the 2001 
budget we sent over last year to pay for the F-22? 

Mr. Tierney. To delay the purchase of the C-130Js. 

Ms. Druyun. That is a subject that is very much under review 
today. 

Mr. Tierney. So you are considering delaying the C-130Js? 

Ms. Druyun. If you had looked at the budget that we submitted 
last year, I believe we really did not start buying those aircraft, I 
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believe, until around the year 2003. But that is all under delibera- 
tion and will be vetted through the budget process and will con- 
clude by the end of December. 

Mr. Tierney. I think GAO estimated that if the C-130J pur- 
chases ceased, overhead costs for the F-22 that Lockheed Martin 
also makes at their facility would increase as much as $150 to $160 
million per year; is that correct? 

Ms. Druyun. That’s an area that I have personally gone down 
twice to review at the Marietta facility. As I recall, I did not see 
any immediate impact to the 2000 budget. Potentially, we could see 
some cost growth in that arena. 

I would tell you that Lockheed is very aggressively managing 
that and looking at some alternative plans to see how we could 
manage the issue of any increase in overhead rates. 

Mr. Tierney. But the fact of the matter still remains, that it may 
increase their overhead rate and that may increase the cost $150 
to $160 million? 

Ms. Druyun. I don’t think my numbers were that high. 

Mr. Tierney. How high were your numbers? 

Ms. Druyun. I do not recall. I can supply that for the record if 
you would like, but I believe my number was lower. The fact that 
there was going to be a number of management actions laid in on 
the part of Lockheed, it is hard to predict because of their aggres- 
sive management what that number would finally look like; we 
could do some estimates, and that’s what we tried to do. 

Mr. Tierney. We’re going to assume that their promises of ag- 
gressive management are going to save money and just factor in 
that savings; is that the way this is going? 

Ms. Druyun. I think that that is part of the equation that Lock- 
heed is dealing with. 

Mr. Tierney. Historically it seems that whenever we have cost 
increases, they are significantly higher than what we are now esti- 
mating. Why don’t we use the historical models to determine the 
future costs, what the increases are going to be? 

Ms. Druyun. If you look at the various cost estimating meth- 
odologies that are available to us, they basically are based on his- 
tory, kind of looking in your rear-view mirror, so to speak. If you 
look at initiatives started by the Massachusetts Institute of Tech- 
nology, such as lean aircraft initiatives, there are obviously some 
new paradigms to be laid in there as to how you can — for example, 
I will use the F-16 as a real live example. 

We had a multiyear procurement that was 180 airplanes a year 
delivery to the U.S. Air Force. We broke that multiyear procure- 
ment around the year 1990-1991, and our number of aircraft, as 
I recall, dropped down around a quantity of 12 a year. If you had 
used traditional estimating models, it would have told you that the 
price of those airplanes would have gone up, when in fact that did 
not occur. 

When you look at CAD/CAM, computer-aided design, computer- 
aided manufacturing, robotics, and really leaning out your produc- 
tion line, it will have a dramatic impact on the cost of whatever 
it is that you are building. And we have been able to demonstrate 
that in terms of when you look at travel time and an assembly line, 
when you relay it out, you can reduce costs significantly. And your 
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cost models today do not have that type of data in them. They are 
continually being updated as we acquire that type of data. 

Mr. Tierney. Well, historically in this program, we have under- 
estimated what the costs are going to be. But now you’re telling me 
that, looking forward, we are going to use these models and we are 
going to have a more optimistic view? 

Ms. Druyun. No. What I’m telling you is I have production cost 
reduction initiatives laid in place. 

If I can give you an example. The Weapon Bay Door project, this 
is what we call a lean aircraft initiative — it’s one of our production 
cost reduction initiatives — we’ve been able to actually realize opera- 
tor-distance travel has been reduced by 76 percent, parts-distance 
travel reduced by 52 percent, direct-touch labor reduced by 44 per- 
cent, and through-put time reduced by 58 percent. 

When you take lean aircraft initiatives and go through your 
whole production cycle, you really look at what am I doing today 
and what do I need to do differently to reduce travel time, to re- 
duce touch labor, and to significantly reduce through-put time. And 
those are the types of activities that are ongoing today not only in 
F-22, C-130J. 

If you were to go out to the Marietta facility today, you would 
see a new manufacturing line that has been laid out that has sig- 
nificant efficiencies laid into it and you can see the one area where 
they haven’t finished laying it out, and it is the difference between 
night and day. 

Those are the types of lean aircraft initiatives that we’re laying 
into all of our programs within the Defense Department, whether 
it is F-22, JSF, and even our satellite programs. 

Mr. Tierney. Let me broaden this out for a second. 

The Congressional Research Service estimates that executing all 
three of the current aircraft development programs could generate 
a projected cost of $350 billion. 

Are you telling us that you think the Pentagon can afford that 
kind of spending? 

Ms. Druyun. What I’m telling you, sir, is what I showed you in 
my sand chart. We have carefully laid out a program of moderniza- 
tion that lives within the total obligation authority that we have 
seen and that we are actually below that total obligation authority 
within the aircraft arena. 

When you look at it from historical terms 

Mr. Tierney. Well, let me just give you an example. Back in 
March of this year, the Air Force General, Joseph Ralston, was 
quoted as saying one of those three planes might have to be can- 
celed or the number of each plane reduced by as much as half. Was 
he wrong? 

Ms. Druyun. I don’t think I really am prepared to answer a 
question like that. I think that would be something that I would 
be happy to go get you for the record. But, you know, it depends 
on how he said that and the context in which he said it. 

Mr. Tierney. Well, it is a pretty wide variance with what I think 
I’m hearing from you today. You seem to be telling us that $350 
billion for all three of these is no problem — it comes right within 
your budget — and yet he is telling us that it would cause you seri- 
ous reductions or cancellations. 
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Ms. Druyun. Well, I’m specifically talking to the F-22 program, 
as well as the Joint Strike Fighter program and our other aircraft 
programs. And what I have shown you is what has historically 
been there and what is laid out in the President’s budget today. 
And it is very affordable, and it’s based on a certain TOA assump- 
tion, which is based on the President’s budget. That’s what I’m say- 
ing to you, sir. 

Mr. Tierney. Are you familiar with General Ralston’s earlier 
comment? 

Ms. Druyun. No, I am not. 

Mr. Tierney. I’ve been told by some that the Department of De- 
fense is scheduled to meet this month to perform a comparative 
analysis of the F-22 and some cheaper alternatives. 

Are you familiar with that, and is that meeting still planned? 

Ms. Druyun. There has been a study that has been undergoing 
since I guess around, what, George, July 1999? I have not yet seen 
the results of that study. And I will look forward to seeing it, I be- 
lieve, next week when it is presented to Dr. Gansler. 

Perhaps Dr. Schneiter could better address that. 

Mr. Schneiter. The study is going on. It was asked for by Dr. 
Gansler as part of, if you will, a what-if drill, which we do quite 
often within the Department. We have great hope that the F-22 
program will be carried out within the cost estimates and the cost 
caps. One has to look at eventualities if that should not come 
about. 

What we have done is set forth on a study that looks at what 
might be alternatives, should that happen; and we are looking at 
other aircraft, such as modifications, improvements to the F-15. 
We are looking at the Joint Strike Fighter. I’ve seen some prelimi- 
nary results from this, and the results show to me pretty strongly 
that the F-22 has a very important place in the future of our tac- 
tical aviation program. 

Getting back to the point that Congressman Shays made early 
on, in terms of that capability, the F-22 is the only show in town. 
And that’s part of our intent to make sure that we don’t have a 
fair fight in the future. 

So we believe we are looking at such alternatives, but the analy- 
sis that I looked at thus far indicates that very strongly that we 
do need the F-22. 

Mr. Tierney. Would you excuse me 1 second. 

Well, you’re talking about having a fair fight. I mean, I think it’s 
fairly indisputable at this point in time that there is no fair fight 
going on between what the United States has for systems and what 
any projected enemy might have. I know that you said there is a 
rough parity today with the SU-27 and the MiG-29. 

If you upgraded the F-15, that would certainly put a stronger 
balance between any rough parity, would it not? 

Mr. Schneiter. There’s only so much you can do with the F-15. 
The thing that the F-22 particularly brings is a very low radar 
cross-section. That is a tremendous advantage in air-to-air combat 
as well as in protecting you against surface-to-air threats. The F- 
15 will never be able to be improved to anywhere near the capabil- 
ity of the F-22. And this is the sort of thing that we feel our forces 
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need to have in order to be able to operate with a great advantage 
on our part. 

Mr. Tierney. The way things are moving along right now, are 
you telling me that all of the testing will have been completed be- 
fore the first production is done, the first models come online? 

Ms. Druyun. No, sir. We have a test program that is laid out 
through the completion of EMD. The final testing that is done in 
this aircraft — right now we’re in what’s called development test- 
ing — the final testing will occur in mid-2002 or 2003 and it’s called 
operational test and evaluation conducted by the AFO TEC organi- 
zation within the Air Force. 

What I can say to you is, if you look at the schedule that we had 
back in 1997 and you look at our current schedule today, yes, we 
have replanned our test program. It has been reviewed with all of 
our testers. They’re the ones that have actually helped us put it to- 
gether. We have been able to rephase and do some things smartly 
with respect to our test program. 

For example, I mentioned the climatic labs. We had scheduled at 
the airplane, one of our test airplanes would have gone in there on 
two different occasions; and we were able to streamline that and 
get all the testing done, you know, with one visit to the climatic 
lab instead of two visits. 

That alone, for example, helped us to recapture 6 months of some 
lost test time. 

Mr. Tierney. Are you telling me that all the developmental test- 
ing will be done before the first models are produced? 

Ms. Druyun. No, all of the developmental testing will not be ac- 
complished before the first models are produced. 

Mr. Tierney. So we’re ahead of ourselves on that, we’re going to 
be building things before the developmental testing is done. 

Has experience in the past not shown us that sometimes that is 
a little over-optimistic and we end up with systems that don’t meet 
the requirements that we had hoped for? 

Ms. Druyun. If you were to look at other programs, like the F- 
18 for example, the F-15, the F-16, you would find when you enter 
into low-rate initial production you have not completed all develop- 
mental tests. 

What you would find, though, is that you have completed a suffi- 
cient amount of tests that you have confidence that the airplanes 
are going to be produced will, in fact, meet the war fighters’ needs. 

Mr. Tierney. So your testimony is we have never run into dif- 
ficulty before in completing the production before we have done the 
development? 

Ms. Druyun. No. I would never say we have never run into dif- 
ficulty in any of our programs. I believe it was either the F-15 or 
F-16 that had some problems. F-18 had some problems. But the 
problems that we have seen to date, with the testing that we have 
done on the F-22, including our flight testing, are well within the 
spectrum of what we expected. 

The airplane is performing exceedingly well and to date meeting 
all of its requirements. 

Mr. Tierney. Thank you. 
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Mr. Shays. Thank you. At this time, we would ask for Mr. Mica. 
What we’re doing is we’re doing 10-minute segments. We don’t 
seem to get a red on the time, but we’ll roll it over twice. 

Mr. Mica. Thank you, Mr. Chairman. I appreciate your conduct- 
ing this hearing on a very important subject tied into really our na- 
tional security since we’re trying to develop an aircraft that will 
give us air superiority. 

And I might say at the outset that I am committed to this pro- 
gram. I mean, just the one page that’s presented to us that says 
that the F-15, which I believe is almost 25 years old, is unable to 
operate in an advanced surface-to-air missile environment is cer- 
tainly sufficient for us to be expending these taxpayer resources to 
develop superior capability. 

I think we found in the past there aren’t too many of our friends 
willing to help us. As the last superpower in the world, we’re left 
to bear not only some of the costs but also provide the technology 
and equipment to get the job done when we have people coming 
after us or threatens world stability or regional stability in the 
world. 

The major question before us is trying to contain the costs and 
the development of this program. 

Dr. Schneiter, first of all, there have been cost overruns and I’ve 
been told that it’s about a 5 percent cost overrun. Is that a fair esti- 
mate of the total amount, or is it a larger figure we’re looking at 
now, just in a ball park range? 

Mr. Schneiter. I suspect that, if you look at cost estimates at 
the time we started development, you would find a somewhat larg- 
er percentage overrun than that at this point. As Ms. Druyun’s 
chart showed, however, you have to watch out how you define 
“overrun.” In some cases this is caused by bad estimating on our 
part. We just don’t know well enough what to do; we run into dif- 
ficulties we didn’t anticipate. A large part on the development cost 
increase on the F-22 was inefficiencies caused by having to replan 
the program. 

Mr. Mica. Well, this program, as I understand, started out 
around 1991; is that correct? 

Ms. Druyun. Yes, that is. 

Mr. Mica. And if we’re going to look at what has caused us to 
have cost overruns, there are going to be some various areas that 
have been responsible for driving the cost up. One of the things 
that concerns me is the way that Congress has sort of jerked this 
program around and Congress has changed both the requirements 
several times. Is that not correct? 

Mr. Schneiter. I think the changes have been less in require- 
ments than in funding. 

Mr. Mica. We started out with what? Wasn’t it an initial pro- 
curement of 700 or something? And where are we now, 300? 

Mr. Schneiter. Oh, as far as the numbers to be procured, that 
has decreased; and we are 339 at this point. That will affect your 
average unit cost quite a bit, but should not have an effect on the 
development cost. 

Mr. Mica. With the question of congressional changes in funding 
and commitment to the program, it’s also been estimated to me 
that about 40 percent, 41 percent of some of the increase in costs 
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could be attributed again to the congressional instability in sup- 
porting the program or changes. 

Is that a fair estimate? 

Mr. ScHNEiTER. I would have to give you an answer for the 
record to be precise on that. My guess would be that the part that 
was caused by congressional changes would be a little bit less than 
that. 

There were also some changes, frankly funding instabilities, that 
the Department caused itself 

Mr. Mica. Well, if we look at again congressional responsibility 
for some of the cost overruns, management responsibility, and I 
won’t ask you that because you’re really, I guess, in charge of the 
management or administration, another important factor would be 
contractor cost overruns. 

As a percentage or as a factor in the total cost overruns, where 
does the contractor fit into this? 

Mr. SCHNEITER. I think roughly about 50/50. Is that right? 

Ms. Druyun. Yeah, I think it’s close to that. If I could try to an- 
swer your question. Congressman Mica. 

Mr. Mica. And I want to divide that up, because I think the con- 
tractor would have certain responsibility in funding overruns and 
that we could probably document. Of course, some of that may be 
based on changes in technical requirements and that would be the 
other part of the question. And I know it’s hard to get a handle on 
all of these exact figures. But since 1991, we’ve had great advances 
in technology. And I have also known that all of the Federal agen- 
cies are prone to change the procurement requirements, at least 
from the technical standpoint, as projects of this nature go along. 

So maybe you could give us a little bit of information about cost 
overruns attributed to these two factors. 

Ms. Druyun. Yes, I’d like to do that. If I could have my EMD 
airframe contract cost track back up on the monitor. 

What I explained earlier — and I think that perhaps you arrived 
a little bit late at the time — is when you look at the original con- 
tract value back in the 1991, early 1992 timeframe when we 
awarded the development contract, it was $10.3 billion. Today my 
estimate of completion of the airframe — this is the Lockheed con- 
tract — is basically $14.3 billion. 

What you would see is a difference in $4 billion from my original 
value to where I am today. And when I break that down, I broke 
it down into what I term three possibilities. One was called rephas- 
ing the program, and these were a combination of congressional 
cuts; and they added out to $559 billion in defense cuts, which 
added out to $244 million, for a grand total of $803 million. 

What you would find is that when you have to rephase a pro- 
gram, you have to stretch it, you have a standing army you have 
to keep in place, the programming becomes more expensive. So 15 
percent of that cost growth that we see is because of the instability 
in funding, whether it was by the Defense Department or the Con- 
gress. 

Mr. Mica. Did you say 15 percent? 

Ms. Druyun. Fifteen percent for Lockheed. And Lockheed’s ac- 
tual cost growth is in the neighborhood of 18.7 percent. 
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I would like to put that in its proper context. If I had written 
the fixed-price incentive ceiling-type contract instead of a cost-type 
contract and I had set my ceiling at 140 percent or even 135 per- 
cent, I would still be under that ceiling today. 

When you consider the technology that we have developed in this 
program, a very, very complex program, cost growth in an area of 
18 and 19 percent is actually a good record. 

I could point out other programs to you where we have seen 
much more significant cost growth. If you look at the engine con- 
tract, it was a smaller contract. Its original value was about $1.5 
billion. Today my estimate to complete that program is about $2.4 
billion. Once again, 23 percent of that cost growth that we saw was 
because of program-funding instability. Thirty-two percent of that 
was contractor cost growth. 

And part of that was a collected decision made on the Depart- 
ment’s part and I believe a correct decision. We, basically, back in 
1994, as a result of testing on the hot section of the turbine, saw 
potential durability issues. And it’s very important you build an en- 
gine that’s durable and that will have low life-cycle costs. And so 
we decided to go ahead and redesign that portion of the engine to 
ensure we have long-term durability and that drove about half of 
that cost. 

And the other bucket that you see over there, basically, refers to 
requirement changes. I think that is something I track on an an- 
nual basis to understand what has exactly happened within this 
program. 

Mr. Mica. Before the Defense Appropriations Act delayed the de- 
cision on low-rate production, that decision was to have been made 
this month, I understand. In your estimation, would this program 
have been ready to enter production this month, as was originally 
scheduled? 

Ms. Druyun. And my answer, sir, is yes, it absolutely was ready 
to enter into low-rate initial production of six airplanes. 

We have demonstrated supercruise. We have conducted weapons 
bay open testing. By the end of December, I will have 500 flight 
hours of testing. You saw my previous chart, which laid out the 
thousands of hours of sub-system and component and sub-compo- 
nent testing that has taken place to date. 

We’ve been able to demonstrate high angle of attack, post-stall 
flight with thrust vectoring. We’ve demonstrated flight at 50,000 
feet. And we’ve greatly expanded the flying envelope of the F-22. 

The fact remains, all of the criteria established in 1998 by Dr. 
Gansler we satisfied. 

Mr. Mica. Well, I guess finally, do you believe that this program 
can be executed within the congressionally mandated cost caps? 

Ms. Druyun. Yes. That’s something that I track very carefully on 
a monthly basis that I drill down and understand. And our esti- 
mate today is, when you look at the EMD development cost cap, 
yes, we have cost pressures; but we have also laid in initiatives to 
ensure that we stay within that cost cap. The service cost estimate 
basically agrees that I can deliver within that cost cap. And for 
production, I believe that if our target price commitment curves 
and all of the other production cost production initiatives we have 
laid in place, we are aggressively managing them; and we believe 
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we can bring this program in under the congressionally imposed 
cap. 

And this is something we watch every single month and we re- 
port all the way through the senior Air Force management as well 
as to OSD and will continue to very carefully watch this and un- 
derstand what is happening within the program. 

Mr. Mica. Thank you. 

Thank you, Mr. Chairman. 

Mr. Shays. Thank you. 

We’re going to go through another round of Members. But Mr. 
Chambliss will ask questions, has 10 minutes; and then we’ll do 
another round. 

Mr. Chambliss. Thank you, Mr. Chairman. 

I want to tell you that I appreciate the opportunity that you have 
given me to be here today and to participate in this hearing on an 
issue that I am very sensitive to and, frankly, very supportive of 
And your reputation of fairness and objectivity is well known to 
me, so I particularly appreciate your approach to this issue. 

I would also say that, while I do represent the State of Georgia 
and the F-22 is to be manufactured in Georgia, that it is not man- 
ufactured in my district; nor is there any subcontractor manufac- 
turing for the F-22 in my district. So my interest is not parochial. 
It is simply one of the fact that, as a member of the Committee on 
Armed Services, I have come to know and understand that, if we 
are to maintain air dominance, that the F-22 is a critical weapon 
system and that it is simply vital to the future of national security 
of the United States. 

I’d also just like to point out that Ms. Druyun and I are very well 
acquainted because she testifies before my committee on a fairly 
regular basis, and she has had jurisdiction over the last 5 years 
that I’ve been a Member of Congress on any number of issues that 
I’m very interested in and sensitive to. And she’ll be the first one 
to tell you that we’ve not always agreed on issues. But, as she 
knows, I have great respect for her abilities, particularly in the 
area of acquisitions. She has done amazing things in the area of 
acquisition and is well regarded and well respected in the Depart- 
ment of Defense and certainly before our committee. 

Ms. Druyun, I just wanted to confirm a couple of things in the 
record. You alluded to this in your written statement and oral 
statement earlier. With respect to the need of the F-22 — I don’t 
want you to go into great detail about it, but there are some gen- 
eral statements that I think or general facts that are well known 
that I think should be brought out today. And you referred to the 
fact that we have been able to maintain air superiority or air domi- 
nance in our last several conflicts and if we’re going to continue to 
do that, that the F-22 is essential. 

You also stated that the F-15, which has been the vehicle by 
which we have maintained that air superiority, is now compared to 
with the SU-27, which is a Russian-made tactical air fighter. Is it 
not a fair statement that, while we’re on parity today, that the 
Russians also have ready for production the SU-37, which is going 
to be far superior to the current F-15 and would even be superior 
to the F-15 with the modifications that have been alluded to as an 
upgrade to the F-15? 
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Ms. Druyun. Yes, I believe that’s correct, sir. 

Mr. Chambliss. And is it not also generally known that, while 
the cold war may be over, that the economy of Russia is certainly 
not a booming economy but one of their biggest sources of income 
is the sale of military hardware? 

Ms. Druyun. Yes, that’s also correct. I was just there during the 
month of November. 

Mr. Chambliss. And there are other nations out there who man- 
ufacture aircraft that also have on the drawing board aircraft that 
are superior to the current F-15 and superior to the proposed up- 
graded F-15? 

Ms. Druyun. That’s also correct. 

Mr. Chambliss. Now, we have online — and Mr. Tierney alluded 
to this and it is an excellent area of discussion, and that is the area 
regarding the collision course we’ve been headed down from a tac- 
tical air, tac-air perspective. 

We have the F-18-E and F, which is the most modern aircraft 
that’s in the inventory of the Navy. We have the F-22 online. We 
also have the Joint Strike Fighter, which is still in R&D but is pro- 
jected to come on board subsequent to the F-22. 

The JSF is going to have certain assets that are also on the F- 
22. And is it a fair statement to say that the projected cost of the 
Joint Strike Fighter depends on our production of the F-22? 

Ms. Druyun. Yes, that’s absolutely correct. When you look at 
avionics, the F-22 will have the most sophisticated avionics system 
ever in any fighter aircraft. When you look at the F-119 engine, 
the F-119 core is being used by the Joint Strike Fighter. 

Those are just two areas where these programs are dependent 
upon each other, yes. 

Mr. Chambliss. And at the same time, isn’t it correct that the 
F-22 is going to be the first-day, first-strike, first-kill aircraft, as 
opposed to the JSF, not having the supercruise, not having all the 
sophisticated integrated avionics, so that the Joint Strike Fighter 
is not going to have the capabilities of penetrating behind the 
enemy lines to fire that first shot before the enemy ever knows 
they are there, which is an asset that the F-22 possesses? 

Ms. Druyun. And clearly, the F-22 is there for air dominance, 
yes. 

Mr. Chambliss. Now also, Mr. Tierney’s question related to the 
expense of all of these tactical aircraft, which is an issue that we 
have discussed within the Armed Services Committee a number of 
times, and it’s a very legitimate question. But I want to just make 
very clear today that what you’re here talking about is the F-22, 
which is not going into the inventory of the Navy, it’s not going 
into the inventory of the Marine Corps, which the F-18 is in inven- 
tory of both those services, the Joint Strike Fighter will be going 
into the inventory of all three branches. And what you’re talking 
about today and what your charts reflect is the purchase of the F- 
22 by the Air Force and we’re not discussing the other services 
today? 

Ms. Druyun. My charts reflect the purchase of the F-22 aircraft. 
But my charts also show those conventional takeoff and landing, 
we call them CTL, variant of Joint Strike Fighter. That is also 
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built into our Presidential POM and it very much fits within the 
historical levels that we have seen over the past 30-year period. 

Mr. Chambliss. You also alluded to the per-copy cost of the F- 
22. And I want to make sure that everybody understands that, 
when this airplane was originally decided upon several years ago, 
that the schedule was to purchase some 750-plus aircraft. 

Ms. Druyun. 750. 

Mr. Chambliss. That it was subsequently reduced to about 550 
aircraft and then ultimately reduced down to about 339 aircraft, I 
believe is the now-scheduled purchase. 

Ms. Druyun. Yes. 

Mr. Chambliss. All of those decreases contributed to an increase 
per-copy cost. Is that a fair statement? 

Ms. Druyun. Yes, that is correct. 

As a matter of fact, what I would add to that is I’ve done some 
unit fly away cost comparisons using base year 1999 dollars; and 
today, with the maximum production rate of 36 aircraft a year, we 
are projecting 84.7 million per aircraft. If I were to put that back 
up to its original number of 750, with a maximum rate of 48 air- 
craft a year, it would lower its cost from 84.7 million to 63.4 mil- 
lion. 

The point is, you know, all of these aircrafts are very sensitive 
to their costs as to the quantity and the rate buy you do per year. 

Mr. Chambliss. And another method that we commonly use to 
lower that cost per copy is a multiyear buy. Is that a fair state- 
ment? 

Ms. Druyun. Yes, that is correct. 

Mr. Chambliss. And do we have some experience to show that 
the multiyear buy does, in fact, lower that per-copy cost? 

Ms. Druyun. Yes. I think the best example I can give the com- 
mittee today is the C-17 program. The C-17 program entered into 
a multiyear procurement with the express approval of Congress, 
and we were able to take out approximately dVz percent of the re- 
curring cost of that airplane. 

I think it’s a very good example of what you can do when you 
have stability, funding stability in a program. And part of the F- 
22 program, when we reach 1 of 4, is by then we will have com- 
pleted all operational testing and development testing, is to be able 
to enter into a multiyear procurement; and our estimate is that 
we’ll be able to achieve at least a 5V2 percent savings. 

Mr. Chambliss. And is it a fair statement that the F-22 pro- 
gram, from a cost perspective, is now at a very high profile in the 
Department of the Air Force? 

Ms. Druyun. Absolutely. But I will tell you that it has been a 
very high profile for a fair number of years. I have conducted 
monthly execution reviews on this program before it ever came 
under a cost cap. 

What I have found in my own experience in managing complex 
programs in terms of my oversight responsibilities is I meet every 
single month with the contractor and my program management 
team and I drill down into, you know, where are we in performing 
this contract, what is driving the costs, what is driving the sched- 
ule and are we meeting the technical requirements. And I find that 
when you do this month after month after month, you really get 
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a team working and focusing together and understanding what it 
is that they need to do to be able to bring a program, in this case 
the F-22, within the cost cap. 

Mr. Chambliss. Did you go through a similar procedure with the 
C-17 program? 

Ms. Druyun. Yes, I did. And I think the C-17 is a great example 
of a program that turned around because of that and took tremen- 
dous focus and efforts not only on the Air Force’s part but also on 
OSD’s part. And you are seeing the same type of teamwork today 
on the F-22. 

Mr. Chambliss. And are you comfortable again that you’re going 
to be able to meet these caps that have been imposed by Congress 
on the F-22 program? 

Ms. Druyun. In all the data that I have seen to date, yes, I am. 
And I have said that, I think, very clearly in my statement, as well. 
And this will be a program that we will continue to monitor on a 
monthly basis, lay in the right metrics, and ensure that we have 
the right mechanics in place to be able to turn this into reality. 
And it’s hard work. This is not easy. 

Mr. Chambliss. Mr. Chairman, that’s all I have. And again, I 
thank you for allowing me to participate. 

Mr. Shays. I’m having trouble knowing what the benchmark is. 
And because I have trouble knowing what the benchmark is, it’s 
harder for me to have a sense of quite where we are. And I think 
partly legitimately the benchmark has changed. And I realize there 
are benchmarks within the overall benchmark. So I’m just going to 
make a reference first to the GAO report that was dated March 
1998, and I’m on page 8 of that. 

Do you have that report? It’s entitled, “F-22 Aircraft, Progress 
in Achieving Engineering and Manufacturing Development Costs.” 

Ms. Druyun. We’re looking to see if we’ve got it with us. 

Mr. Shays. Take your time. Time is something we have today. 

Do you have that report? 

Ms. Druyun. Yes, we have found it. 

Mr. Shays. Thank you. 

I’m looking at the chart, table 2. Do you have that? 

Ms. Druyun. Yes, I do. 

Mr. Shays. In 1997, we passed the 1998 Defense Authorization 
Act; and it was basically the schedule that came under that; and 
that was a recognition that we were going to be $1.5 billion over 
costs, and for a variety of reasons, production levels changing and 
so on. And this chart points out that we were actually from that 
schedule of 1997 in the Defense Authorization Act we were actually 
16.9 months behind on testing vehicles. And it’s entitled, “Expected 
First Flight as of January 1998.” and I think we refer to that as 
the Master Schedule 24; is that correct? 

Ms. Druyun. No. That was a previous master schedule. 

Mr. Shays. No. I’m talking the middle column. That’s when you 
testified, you testified before the Senate committee and we were 
looking at 667 overruns then. 

Ms. Druyun. Right. 

Mr. Shays. So $1.5 billion overrun. And I’m going to accept there 
are going to be some overruns. So just because I say the word 
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“overrun,” I’m not losing sleep about it right yet; but I just want 
the full picture. 

So from the first schedule, it’s $1.5 billion. And then the second 
schedule we’re looking at $666 million. And that really to me be- 
comes the target that we’re having to deal with, and it’s 16.9 
months. And then we’re looking now at the current schedule done 
in June 1999 and that 16.9 months has become 28.89 months. Is 
that correct? 

So we’ve gone from the first one we call the Joint Estimating 
Team schedule that was basically done in the defense authorization 
and the Joint Estimating Team anticipated a $1.5 billion overrun. 
Is that correct? 

Ms. Druyun. That’s what the GAO report is laying out, yes. 

Mr. Shays. Well, but you don’t disagree with that part of it? 

Ms. Druyun. Well, he arrives at his 29.9 months — I believe 
that’s the number — based on the 1997 schedule. 

Mr. Shays. Which is the Joint Estimating Team schedule. 

Ms. Druyun. Yes. That was the best schedule that — I led the 
Joint Estimating Team that we put together. 

Mr. Shays. I understand. Everyone has an estimate, and every 
year we have new estimates; but we’ve got to have some bench- 
mark. And that was the benchmark. We were looking at $1.5 bil- 
lion of overruns. 

Ms. Druyun. That’s correct. 

Mr. Shays. And then 6 months later to a year later, we then 
said, well, basically in March 1999 we were looking at an addi- 
tional $667 million, maybe all justified. 

Ms. Druyun. And that $667 million number was identified by 
the Air Force and provided to GAO along with the cost-reduction 
initiatives and the offsets that we set in place back in June 1998. 
I gave them that data in March 1999. 

Mr. Shays. I just want to know what the benchmark is. I just 
don’t want us to lower the bar or raise the bar. I want us to know 
what the benchmark is. 

So we went from the Joint Estimating Team in 1997 of $1.5 bil- 
lion, and then we went to what I’m told is referred to as the Master 
Schedule 24. 

You’re nodding your head. The reporter can’t write that. 

Ms. Druyun. Yes. We’re using now, I believe. Master Schedule 
24. 

Mr. Shays. OK. And so when GAO did its report in March 1998, 
they were looking at and you and the Air Force and DOD were 
looking at 16.9 months at that particular time, is that correct, of 
delays? 

Ms. Druyun. If you used the Joint Estimating schedules. 

Mr. Shays. That’s what I’m doing. 

Ms. Druyun. Yes. 

Mr. Shays. And if we use the master plan, then what, we have 
no overrun at that point then. I mean, what’s the point you’re try- 
ing to make to me? I’m trying to understand. 

Ms. Druyun. The point I’m making to you, sir, is that we went 
through a DAB review in 1998. We set a new baseline. 

Mr. Shays. Can you explain that? 
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Ms. Druyun. We went through a Defense Acquisition Board re- 
view with Dr. Gansler, the Under Secretary of Defense for Acquisi- 
tion. At that point in time he approved a new baseline, the revised 
schedule that we laid in place. And that’s where some of this confu- 
sion takes place. 

Mr. Shays. I’m not really confused. I’m just trying to understand 
it. The difference is that I just want to understand what the bench- 
mark is, and I want to understand and then how we evaluate what 
you’re doing to that benchmark. 

Ms. Druyun. Yes. 

Mr. Shays. And what you want me to know is that the Joint Es- 
timating Team’s benchmark, the $1.5, we’re beyond that point now, 
so you want me to just discard it and you want me to go to the 
Master Schedule 24 and use that as the benchmark. 

Ms. Druyun. Well, I would never want anyone to disregard re- 
ality. We had a $1.5 billion cost overrun that we put together 
under the Joint Estimating Team. We also, as part of the Joint Es- 
timating Team, sent out some revised schedules. And if you were 
to read further on, you would find, I think, a little more confusion 
in the avionics arena. 

Mr. Shays. Why do you keep referring to it as confusion? We’re 
trying to sort out facts. You keep saying “confusion.” 

Ms. Druyun. Well, I think the GAO testimony, I read it I believe 
last night, indicates that we’re not meeting the JET schedule that 
we had laid out in terms of our software avionics program; and my 
point to you that I tried to make earlier is that we are meeting that 
schedule. In some cases we are exceeding it. We’re doing better by 
as much as 6 V 2 months. 

Mr. Shays. You want to talk about a particular element of avi- 
onics. Why do you want to jump into that point? Why are you 
jumping into that point now? I just want to establish some basic 
points. 

Ms. Druyun. The point I want to make, sir, when you go back 
and look at what was baseline in 1997 and what was the new base- 
line established in 1998, the facts and the data obviously change, 
for very solid reasons. We have gone back. Yes, his number of 29.9 
months is correct if I look at the 1997 baseline he was operating 
off of 

This is a very dynamic program. We have gone back and rebuilt 
our test schedule with the test community. We have found effi- 
ciencies in that test schedule. I gave you an example of the climatic 
lab. If you looked in the 1997 schedule, you would have found I 
took two different aircraft into the climatic lab at Eglin Air Force 
Base. 

Mr. Shays. Wait a minute. You’re telling me something you want 
me to know, which I haven’t asked; and I want to understand why 
you want me to know this right now. What is your bottom line 
point? 

Ms. Druyun. My bottom line point is I think we, frankly, when 
you talk about the 29.9 fewer flight test months that we are miss- 
ing what has happened since the GAO made their comment with 
respect to June 1997. 

Mr. Shays. Would you hear me for a second? Debate this issue 
after I established that’s the issue and then tell me that. But I’ll 
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be confused if I allow you to just keep doing that because I’m just 
trying to establish some basic points and then tell me those points 
are irrelevant. But I want to understand if they exist as a point 
to be discussed. And so I want to just first establish is that in the 
Defense Authorization Act of 1998, passed admittedly in 1997, we 
had the Joint Estimating Team say we are going to be $1.5 billion 
over. And now we’re saying, OK, now we don’t want it to be worse. 
And there may have been reasons why it’s worse, and it may have 
been no fault of the Air Force. It may have been all of Congress’s 
fault. I just want to understand that. 

When you came before the Senate in 1998, we had a revised esti- 
mate; and we were looking at changes in dates, maybe all caused 
by Congress; and those changes in date I just want to understand 
are referred to as the Master Schedule 24 . Yes? 

Ms. Druyun. I believe Master Schedule 24 is what we’re operat- 
ing off of today, yes. 

Mr. Shays. OK. By comparing that Master Schedule to the Joint 
Estimating Team, we found that we were 16.9 months behind in 
the opportunity to test a plane before we go into mass production. 
In other words, this is not an irrelevant bit of information. It may 
have been justified, but it’s not irrelevant. Is that true? I mean, 
every month that we can test this plane before we go into produc- 
tion is an important month to have. 

Ms. Druyun. That is correct, sir. 

Mr. Shays. Now, what I’m looking at now — and tell me if I’m in- 
correct in that — is that we are from the baseline and we’ll subtract 
it, too, from the baseline of joint estimation of 1997, we are 28.89 
months, or basically 29 months behind. If you want me to use the 
Master Schedule 24, I would basically just take the 16.9 from the 
28.9, say, and then I’d have had my number that we’re basically, 
what, about 12 months behind that schedule? Is that accurate? 

Ms. Druyun. It turns out to be about 9 months. 

Mr. Shays. Well, we have one thing that we’re going to have to 
look at. Because if I look at the JET estimates, the Joint Estimat- 
ing Team estimates, to what you’re providing us now, we come up 
with 28.89 months. And if you don’t want me to use that baseline. 
I’ll subtract the 16.9 from that and, I guess, basically a number. 
But whatever you say, your estimate is 9, we’ll clarify that, 12, that 
bottom line we are going to use as the benchmark the master plan, 
we’re going to use the Master Schedule 24 as the baseline; is that 
correct? 

Ms. Druyun. Yes, that is correct. 

Mr. Shays. Thank you. 

Would you look at under the F-22 Production Cost Plan, this one 
here. They are not numbered. I wrote its the 11th on my page. 

Ms. Druyun. Yes, I have two charts, one for Lockheed and one 
for Pratt & Whitney. 

Mr. Shays. I have the F-22. It’s the chart you showed. 

Ms. Druyun. One is entitled, “F-22 Production Costs Reduction 
Plan Savings.” 

Mr. Shays. Yes. Let’s put that one up. 

Ms. Druyun. And that refers to Lockheed Martin’s program for 
the airframe. 

Mr. Shays. Oh, it is the airframe. 
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Ms. Druyun. Yes. 

Mr. Shays. Now, let me just, since you introduced that, just ask 
you. There’s the engine. You have Pratt & Whitney. The other par- 
ticipants in the construction of this aircraft, the major participants, 
would be who? 

Ms. Druyun. We have two development contracts, one for the 
airframe. Lockheed Martin is the prime contractor. Boeing is a 
major subcontractor that builds part of the airplane. And then we 
have an engine contract with Pratt & Whitney. Those are the two 
major development contractors. 

Mr. Shays. Who’s doing the avionics? Or is it many doing the 
avionics? 

Ms. Druyun. Avionics is under the Lockheed Martin contract. 
Boeing has lead for much of the avionics under that contract. 

Mr. Shays. Would you just explain to me, of the airframe and the 
engine, who’s at this point able to stay within production costs and 
meet the timeframes? Can you compare the two? 

Ms. Druyun. If I look at the production-cost reduction initiatives 
that have been laid in place by Lockheed, in July 1999 this chart 
shows you that I was looking at savings in the range of approxi- 
mately $16.9 billion. When you go back to the previous chart, the 
point that I had was that I needed at least $15.1 billion in cost- 
reduction initiatives to stay within the cap portion of the produc- 
tion program. And for Pratt, I need $2.5 billion. And to date they 
have $4.1 billion worth of production initiatives laid in place. 

We’re very actively tracking these. You have to put the two of 
them together to arrive at the total production cap. 

Mr. Shays. I was asking another question. It might have been 
hard to follow my train of thought. I was getting distracted. But 
since you have brought it up. I’m just curious to know has Pratt 
& Whitney, for the most part, kept on schedule? Has it kept on 
schedule? Is the engine the biggest challenge, the least challenge 
in your whole effort? 

Ms. Druyun. The engine, if I took you back in history, was a 
challenge back in 1994 and 1995. Since that time, if I were to show 
you the earned value charts that I look at on a monthly basis, their 
schedule looks good and their costs are holding within the spec- 
trum that we had laid out. 

Mr. Shays. Is the avionics the area where we have the greatest 
delay? 

Ms. Druyun. If you look — and I will go back to the JET schedule 
that was laid out in June 1997 — no. We are actually doing better 
than what we thought we would do under the original JET sched- 
ule and avionics. We had problems back in 1997, for example, with 
the wings, for example. These were large titanium castings that at- 
tach the wings to the aircraft body. We, in fact, had casting prob- 
lems. We have those problems behind us. We went out and quali- 
fied a second source. We now have two sources who are successfully 
building those large titanium castings. 

And I think that’s where perhaps we tend to get a little bit con- 
fused. Back in 1997 we did have problems with the wings. We laid 
a new schedule in place once we were confident, and we had proven 
that we had qualified a second source who, in fact, could help 
produce these castings. 
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Mr. Shays. The whole purpose of this hearing is to not get con- 
fused. So you can keep saying, “confused, confused, confused,” but 
we hope to sort it out. 

On this chart that we had on 11, which is the “F—22 Production 
Cost Reduction Plan Savings,” just describe to me what the $16.9 
billion means; and then I want to ask you two questions. 

Ms. Druyun. ok. The $16.9 billion basically lays out the cost- 
reduction initiatives that we have laid in place since the JET con- 
cluded its activities in June 1997. They are broken up. If I can 
walk you through some of these areas. Production Cost Reduction 
Initiatives. That’s kind of the blue-green. It’s basically producibility 
improvement projection. We have Diminished Manufacturing 
Sources. You have an area that is called “Lean.” This is where you 
apply lean principles to the factory. We have Material Efficiencies. 
This is where I described, instead of just buying material for the 
F-22, you roll it into all the material that Boeing, for example, or 
Lockheed would require across the board in their aircraft factories, 
and you’re able to leverage much greater pricing with your suppli- 
ers, get much better pricing. 

We have something called PBC, Performance Based Contracting. 
This is where you take your single performance spec and all the 
acquisition reform concepts that we have laid into place. Product 
Support. This is where you would rely on contractor logistics sup- 
port as well as comprehensive training and a much stronger war- 
ranty program before we actually begin establishing our depots. 

We are looking at a multiyear procurement, which would start 
at high-rate production, and we’re looking at using ways basically 
about a 5 percent savings a year. That’s what that represents. 

And then rate savings due to Joint Strike Fighter. Regardless of 
who wins the Joint Strike Fighter competition, there will be rate 
savings, and that is basically what we have laid in there. 

Mr. Shays. Is that primarily the engine? 

Ms. Druyun. Yes, that’s also true for the engine as well, for both 
airframe and engine. 

Mr. Shays. Then the last is the multiyear? 

Ms. Druyun. The last is the multiyear. 

Mr. Shays. Which is? 

Ms. Druyun. This would be once we have satisfied all the re- 
quirements in development, successfully completed it, we would be 
able to write a multiple year contract like we have for the C-17, 
to get stability — funding and stability in the production line, and 
you are able to reduce the average recurring price by approxi- 
mately 5 percent. That’s what that represents. 

Mr. Shays. Both the multiyear and the Joint Strike Fighter rates 
are gigantic assumptions, correct? You don’t know what the 
multiyear contracts will be? 

Ms. Druyun. If you were to use historical models, sir, 5 percent 
is right in line with those historical models. That would be depend- 
ent upon the Congress approving a multiyear procurement. That 
authority does not rest with us. 

Mr. Shays. I understand that. And I understand you have to 
make assumptions, believe me. 

Ms. Druyun. Yes. 
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Mr. Shays. And I understand that when Congress votes out 
weapons systems that are greater than our 5-year budget allows, 
Congress decides — and Defense goes along with it — decides to push 
it to the 6th and 7th year, and we increase costs tremendously. But 
frankly that happens because both Congress and Defense want 
these weapons systems, and they don’t want to see a 5-year budget 
because we would be over our weapons systems. So it’s kind of an 
agreement that occurs between Congress, the administration and 
the Defense Department. 

Would you turn please back to the chart that was on the board. 
Avionics Software Delivery Dates. I’m interested to know why you 
didn’t put the JET schedule in there. You put everybody else’s 
schedule in. Was there just an oversight? 

Ms. Druyun. I tried to simplify the chart. I find you can only put 
so much stuff on a chart. But if I could take you back to the JET 
schedule, for Block 2.0, we had projected the — the JET laid out 
July 2000. The JET for Block 3.0 laid out April 2001. And for Block 
3.1, the JET laid out September 2001. 

Mr. Shays. If I am looking at the third Block, Block 1.1, based 
on the JET schedule, would be 4 months behind? 

Ms. Druyun. No. No, sir. It has already been delivered. 

Mr. Shays. January 1999? 

Ms. Druyun. Its need date, according to the JET, was June 11, 
1999, and it was delivered May 28, 1999. 

Mr. Shays. So you’re saying it’s 1 month ahead? 

Ms. Druyun. Yes. 

Mr. Shays. On Block 2/3, the seventh Block — sixth Block down, 
what was the schedule on that? Didn’t the JET say January 2000, 
it anticipates it? 

Ms. Druyun. Are you referring to the Block that says “Sensor 
Physics?” 

Mr. Shays. Yes. 

Ms. Druyun. This was a change to the JET. This was an addi- 
tional Block of software that we added in to put it into the avionics 
integration lab and into the flying test bed. This was a risk reduc- 
tion Block that we laid in. 

Mr. Shays. Let me put it in my words. Are you saying the JET 
doesn’t even have this estimate? 

Ms. Druyun. The JET, that’s correct, did not have something for 
a Block 2/3S. 

Mr. Shays. The last two blocks, do they reflect the delays that 
already occurred? 

Ms. Druyun. The last two blocks, I assume you’re referring to 
Block 3.0 and 3.1? 

Mr. Shays. Yes. 

Ms. Druyun. Taking you back to the JET estimate, to the JET 
schedule, we are ahead of the JET schedule for Block 3.0. The JET 
schedule was April 17, 2001. We believe we will deliver that by Oc- 
tober 30, 2000. And the metrics I am tracking show that we are 
very much on track for that to occur. 

The Block 3.1, the JET said September 2001, and we believe that 
we will be able to deliver it in June 2001 which is on or ahead of 
schedule. 
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Mr. Shays. They both would be. Let me just ask you one last 
chart and I thank my colleague for his patience. If you would look 
at chart, Air Vehicle October 1999 Final CPR. 

Ms. Druyun. Is this the GAO report, sir? 

Mr. Shays. I’m looking at your report. I’m looking at page 8 — 
not page 8, I just numbered it. It’s just helpful to have page num- 
bers. 

You have got it on the board there. 

Ms. Druyun. OK. 

Mr. Shays. The December number for commitment, which is the 
projection, is $225. Your number in October is $222. These are in 
dollars, $222 million. The cost variation now is $238 million. What 
do you think it is going to be in December? 

The bottom line, the number will go up from $238, we are al- 
ready going to be above it, from $225 to $238. The question I have 
is, is it going to be much higher than $238? 

Ms. Druyun. I laid out projections through really the end of the 
program. I don’t remember what my December projection was, but 
I expect I will be slightly above it. Some months I am above it, 
other months I come within it. 

Mr. Shays. Above $238? 

Ms. Druyun. I would have to get you the exact number, but I 
think it was around $245 million. 

Mr. Shays. About $20 million over, give or take? 

Ms. Druyun. Yes. 

Mr. Shays. Is that significant? 

Ms. Druyun. No, I don’t think it’s significant. Part of the bump- 
up that you saw from $227 in September, the real cost variance, 
to October, to $238, that’s $11 million, the bulk of that is a one- 
time charge because of a bonus that Boeing paid to all of its em- 
ployees when they wrote a new union agreement. So that’s a one- 
time charge. That’s why you see this bump-up that occurs like that. 
But we have typically — what we have typically experienced is in 
the neighborhood of a $6 million a month variance from the pre- 
vious month. 

Mr. Shays. You just triggered a question. I make an assumption 
that estimates are allowed to vary by the cost of living. So as the 
cost of living goes up, we can change estimates. 

How does it work — what is the incentive to Boeing to control 
costs if they can basically pass on the costs to you and me and ev- 
eryone else? 

Ms. Druyun. That’s a very good question. If I could try to ex- 
plain how we do inflation estimates on this program — actually we 
do it in all defense programs — we have our own inflation rate that 
we use in building our budget. It is passed down to us, I believe, 
from the Office of Management and Budget. The inflation rate that 
we have basically built into this budget is less than — I believe it’s 
less than 1 percent. So when we put together the estimate, we had 
to use Department of Defense inflation rates. 

If you look at, and this is an interesting anomaly, when you look 
at the DRI, this is the data resource organization that captures all 
the labor statistics, for this type of work typically the inflation rate 
that you see with your workers, they get an average of 3 to 4 per- 
cent increase per year. The way we have to price it out, I basically 
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have to price it out at less than 1 percent a year. And we track 
very carefully the recent agreements that Boeing has struck up, 
that Lockheed has struck up, that all of their major subs have en- 
tered into, and they are very much in line with the Data Resources 
Institute percentage. 

This is a challenge to us on this program, and that’s why these 
cost reduction initiatives are so important, because these cost re- 
duction initiatives have to offset the difference between the stand- 
ard inflation rate versus the inflation rate that we use. 

Mr. Shays. Just let me ask that question, part of the question 
again. You answered part of it. 

If Boeing ends up passing on, agreeing with its employees to give 
them a bonus or salary increases, we’re pretty much locked into 
Boeing right now. So do we just absorb that cost? 

Ms. Druyun. In a cost-type contract, you do. EMD, our develop- 
ment contract, is a cost-type contract. 

Now, when I look at my PRTV contract No. 1 and my PRTV con- 
tract No. 2, those are firm, fixed price contracts. I do not absorb 
those costs; that contractor absorbs those costs. 

Mr. Shays. Thank you very much. 

Thank you, my friend. You have the floor as long as you may 
want. 

Mr. Tierney. I will not want it that long. 

Can you just repeat for me again what the cost per F-22 is an- 
ticipated to be at this time? 

Ms. Druyun. Our estimate today of the average unit flyaway 
cost is $84.7 million apiece. 

Mr. Tierney. As of this time, what are the number of F-22s that 
the Air Force has committed to procure? 

Ms. Druyun. Our development program, we are receiving nine 
air vehicles and two ground test vehicles, the first production read- 
iness test vehicle contract, two vehicles, and the second production 
readiness test vehicle contract, six vehicles. So it is 8 and 9; it’s a 
total of 17 vehicles. 

Mr. Tierney. Nine plus two plus two plus six, right? 

Ms. Druyun. Right. I really don’t count the ground test vehicles 
as air vehicles. 

Mr. Tierney. So you have 17 vehicles that are committed for 
right now. 

What is the Air Force commitment to procure long lead mate- 
rials, for how many more F-22s? 

Ms. Druyun. We have a DAB review, a DAE review scheduled, 
as Dr. Schneiter mentioned, this Thursday, the day after tomorrow, 
and we will review the status of the program; and we have been 
authorized by the Congress to obligate $277 million of procurement 
funding for long lead of 10 aircraft for next year. 

Mr. Tierney. So the answer is 10? 

Ms. Druyun. Yes, 10 aircraft, $277 million long lead. 

Mr. Tierney. So we planned originally for, what, 4,337 hours of 
flight tests overall for this project? 

Ms. Druyun. I don’t recall, sir. I would have to get that for the 
record. 

Mr. Tierney. Does that sound about right to you? 

Ms. Druyun. Yes, that’s about right. 
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Mr. Tierney. What percentage of that planned flight testing will 
we have completed when all this production has taken place for 
these 17 plus 10? 

Ms. Druyun. By the end of this month, I expect we will have 500 
flight hours, flight test hours. By the end of December 2000, it will 
he over 1,000 flight test hours. 

Mr. Tierney. Given the complexity of this system, are you com- 
fortable that that is a sufficient testing prior to production? 

Ms. Druyun. Yes, I am, particularly given the test philosophy we 
laid into this program at its inception. Testing at the lowest compo- 
nent and working your way up to the system level, extensive mod- 
elling and simulation, and if you were to compare this airplane 
today with respect to an F-15 and F-16 or an F-18, we actually 
today have more flight test hours than they did when they entered 
into low rate initial production. 

Mr. Tierney. Earlier you and Mr. Chambliss were having a nice 
little discussion back and forth, you mentioned the dependency of 
the Joint Strike Fighter and the F-22, and you mentioned it again 
on your Production Cost Reduction Plan Savings chart under the 
orange where you had JSF rates, you said to be a greater savings 
in both the airframe and the engine. Would you explain that a lit- 
tle more for me? 

Ms. Druyun. The decision was made when we began the Joint 
Strike Fighter program to use the same core engine that we’re 
using on the F-22. As you know, the engine is still in development 
for F-22. But that core engine is what is being used by two compet- 
ing contractors with Pratt for their designs on Joint Strike Fighter. 

The avionics system that we have laid in place, as I said, is the 
most complex avionics system in any fighter aircraft manufactured 
to date. When it is all said and done, my avionics system will have 
about 2 million, 2.2 million lines of code. The Joint Strike Fighter 
is looking at obviously an even more complex avionics system, and 
theirs could be perhaps double that amount. It depends on the indi- 
vidual contractor’s design. But being able to do things like full sen- 
sor fusion, would be the first time ever we will have demonstrated 
this on the F-22, and it will be a key part of what they will be 
doing in Joint Strike Fighter. 

Mr. Tierney. This would be true whether you are moving di- 
rectly to the JSF and just doing all of this research and develop- 
ment for that alone and not producing the F-22, right? 

Ms. Druyun. I guess my point is, the work we’re doing today on 
development, proving out that you can do this complex sensor fu- 
sion and that you can take the core engine that we have developed 
in F-22 is a great risk mitigator for the Joint Strike Fighter pro- 
gram. 

Mr. Tierney. All the risk goes into the F-22, but if you went 
straight into the JSF, it would go into the JSF, right? 

Ms. Druyun. No, I think very clearly the two programs com- 
plement each other in terms of the warfighters’ needs. 

Mr. Tierney. That may be the case, but in terms of production 
and the cost, if you were going to go directly to the JSF, you would 
just do all of the research and development for the avionics and for 
the engine and whatever directly for that jet? 

Ms. Druyun. That’s correct. 
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Mr. Tierney. The savings come only because you decide to dou- 
ble up, you’re going to use the same for the F-22, the same for the 
JSF, have larger numbers and spread the cost over that. But if you 
didn’t have the production of the F-22, then obviously you would 
save all of that and you would be moving right to the JSF. 

Ms. Druyun. I think you would have a more complex develop- 
ment program with the Joint Strike Fighter. 

Mr. Tierney. Somewhat, sure. 

Ms. Druyun. Yes. 

Mr. Tierney. But other than that, basically I am on point? 

Ms. Druyun. Yes, it just adds to the complexity and to the risk. 

Mr. Tierney. Dr. Schneiter, we talked a little bit earlier about 
the F-15 Eagle and upgrading it and not upgrading it. What up- 
grades on the F-15 Eagle could reasonably be contemplated? 

Mr. Schneiter. If you were going to upgrade it, probably one of 
the first things you would do is give it an improved radar. You 
would also do some things to upgrade other aspects of the avionics. 
You might do some things, if you could, to reduce its observability. 

Mr. Tierney. If you did all of those improvements, all those up- 
grades on that, how would it compare to what your projections are 
for the F-22 in terms of maneuverability? 

Mr. Schneiter. I don’t think it would be much different in terms 
of maneuverability. The thing you would not have, though, in the 
case of the improved F-15 is anywhere near as small a radar cross- 
section. You would also not have the ability to fly supersonically 
without using afterburner. And the big advantage of that is, if you 
have to use afterburner to go supersonically, your fuel flow is ex- 
tremely high, and so you can only do that for a very short amount 
of time. 

What the F-22 allows you to do is to use supersonic flight for a 
longer period of time, because it uses far less fuel than you would 
need with afterburner. 

Mr. Tierney. Is it projected that the JSF will have those capa- 
bilities? 

Mr. Schneiter. The JSF will have a low radar cross-section. It 
will have, we expect, an excellent avionics suite. We do not expect 
that it will have the so-called supercruise capability, and that is 
one of the reasons that it does not do nearly as well in an air-to- 
air role. 

Mr. Tierney. And in the view of the Department of Defense, is 
it not possible to give it that supercruise capability? 

Mr. Schneiter. I don’t think it would be possible to do it and 
still keep within the cost targets which we have for the Joint Strike 
Fighter. We expect to build a very large number of Joint Strike 
Fighters. We need them to replace aging aircraft in the Air Force, 
in the Navy, and in the Marine Corps. Since we will be building 
very large numbers, it’s very important that we keep the cost 
down, and so we give it only the requirements that it needs to do 
its principally air-to-surface role. That does not include supersonic 
flight without afterburner. 

Mr. Tierney. If you had a savings in the F-22, production of the 
F-22, would it not make it more reasonable to then adjust the cost 
of the JSF to maybe include some things that may be a little more 
costly? 
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Mr. SCHNEITER. I think the savings we’re talking about in the F- 
22, that Ms. Druyun was referring to, were savings that we need 
to accomplish in order to buy the aircraft 

Mr. Tierney. The savings I’m talking about, just hypothetically, 
if we skipped over the F-22 and went to the JSF, you would have 
substantial savings from the F-22 and then might it not be reason- 
able to do some other things with the JSF? 

Mr. ScHNEiTER. You would have some amount of money left. The 
development program, though, on the F-22 is getting close to com- 
plete. 

Mr. Tierney. When you say “some money left,” you would have 
a lot of money left, right? 

Mr. SCHNEITER. You would have a lot of money left, but if you 
then take that money and divide it by 3,000 aircraft, you would 
find you wouldn’t want the cost of the aircraft to go up very much. 
So I think you would be very disinclined to give a lot of that addi- 
tional capability to the Joint Strike Fighter. 

Mr. Tierney. What countries do you think right now are going 
to have anything even close to, comparable with the F-15, as you 
have talked about it might be modified or upgraded? 

Mr. SCHNEITER. I think the Russian aircraft that were referred 
to earlier certainly fall in that category. 

Mr. Tierney. Does it exist or the ones that are on the board? 

Mr. SCHNEITER. I believe they exist. The SU-27 does exist. 

Mr. Tierney. They are under parity with an existing F-15, but 
not with an upgraded F-15, right? 

Mr. SCHNEITER. I think parity is a rough term here. The thing 
we’re talking about in the F-22 is something that is a large step 
difference. 

Mr. Tierney. I’m talking about an upgraded F-15. 

Mr. SCHNEITER. You would still expect to have rough parity 
among the F-15 class of fighter and the fighters that you would ex- 
pect to have from other countries. 

Mr. Tierney. Maybe I’m not being clear, maybe I’m not hearing 
you correctly. 

You have the so-called “rough parity” according to the report we 
were given this morning, rough parity between the Su and the MiG 
and the F-15 as it exists now? 

Mr. SCHNEITER. Yes. 

Mr. Tierney. If you were to upgrade the F-15 Eagle to some of 
the points you made just a few moments ago, then do you see any- 
thing that exists now that even is close or at rough parity with it? 

Mr. SCHNEITER. I would expect if we would improve our aircraft, 
others would improve their aircraft as well. I think, in any event, 
we would not have the degree of superiority that we need to have 
in order to have air dominance, even with the improved F-15. 

Mr. Tierney. Do you feel we had air dominance in the last con- 
flict that we had? 

Mr. SCHNEITER. I think we did, yes. 

Mr. Tierney. I don’t have any further questions. 

Thank you, Chris. 

Mr. Shays. I don’t have many more but I have a few. 

The F-22, the EMD cost, it is No. 6, page No. 6 of mine. 
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Would you identify the Government Management Reserve num- 
ber? That seems to be a new number for us. We’re not used to that 
number. You have the chart. Take your time. It is what you were 
going through, I believe, and what you showed us. We wanted you 
to go through all your charts without our interrupting you, but we 
wanted you to make reference to them now. 

We appreciate sincerely the information you are providing. It 
helps us ask our questions. What is the Government Management 
Reserve? It is $1.3 billion or $130 million? That’s a new number 
for us, or we are just being exposed to that. 

Ms. Druyun. When I testified at the SASC TACAIR hearing on 
March 17th, I showed the figure $666 million. What you see here 
in March 1999. 

Mr. Shays. That is the overall chart? 

Ms. Druyun. Yes. 

Mr. Shays. And that number is based since the Joint Estimating 
Team, that $667? 

Ms. Druyun. That’s correct. The $130 million management re- 
serve I alluded to at my hearing back in March. 

What we have done because the Congress has capped this pro- 
gram and development in particular, normally I have to tax all of 
my programs for small business innovative research taxes. They 
are across-the-board taxes that you have to do; whenever we cap 
a program in development, we exempt it from having to pay those 
costs. That has generated another $130 million worth of manage- 
ment reserve for a program manager to use as we complete the de- 
velopment program. 

Mr. Shays. When you say “alluded to,” that’s a dangerous word. 
What does that mean? 

Ms. Druyun. I did not come out and state what the exact num- 
ber was, because at the time there were a number of contractors, 
both of my contractors, Lockheed and Pratt, were sitting in the au- 
dience, and I did not feel it was appropriate at that time to openly 
speak to it. I made reference to the fact that we had additional 
Government Management Reserve, and that’s what I am showing, 
sir. 

Mr. Shays. That’s not a savings. That’s just basically a way to 
meet the cost. It’s an added fund that you can draw on? 

Ms. Druyun. Right. Because the Congress capped this program. 
Whenever you cap a program, it does not make good management 
sense to us to tap into that to pay some of the taxes that are re- 
quired on an annual basis. I’m doing the same thing right now in 
the Joint Strike Fighter program as well. 

Mr. Shays. Would you just — I am just trying to think of the im- 
pact. I just want to make sure I understand it. The bottom line is, 
it’s a reserve that you can tap into, so you’re not making a sav- 
ings — and I’m not saying you should. I’m just trying to understand 
it — you are not making a savings in the program, an offset in the 
program, you’re drawing on reserve to help meet your numbers? 

Ms. Druyun. That’s correct, to offset the worst-case cost growth 
that I identified back in March 1999. 

Mr. Shays. Thank you. When I look at external stores deferral, 
deferral means you didn’t save, but you postponed. That is still in 
that chart there? 
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Ms. Druyun. Yes, that’s correct. 

Mr. Shays. It is $140 million? 

Ms. Druyun. Yes. 

Mr. Shays. So the answer to the question is yes to my question. 

So it is $140 million that we are going to incur, hut we are going 
to incur later, outside the caps? 

Ms. Druyun. That’s correct. That was a decision that we made 
with Air Combat Command. 

Mr. Shays. But we’re going to have to come up with that money 
some way, sometime. 

Ms. Druyun. It’s laid into the program. We always do what we 
call follow-on test and evaluation. And these airplanes will contin- 
ually go through additional testing as long as we have them in in- 
ventory. 

What we agreed we would do 

Mr. Shays. This primarily was weapons systems? Does this in- 
clude the deferral of the weapons? 

Ms. Druyun. No, it does not include the deferral of weapons. It 
only includes — excludes — let me tell you what we are doing as part 
of the development program so you can understand it. 

We’re going to certify the full compliance of weapons systems — 
AMRAAMs, M9X, our gun, the thousand-pound JDAM, which is all 
internal carriage which you need so you can have stealth perform- 
ance. You hang that stealth on the outside of the airplane, you 
don’t have stealth performance. This represents the go-to-war sce- 
nario configuration that our warfighters will take with the F-22. 

So as part of the development program, we’re going to certify the 
full stealth combat configuration and the basic ferry configuration. 
What we’re going to postpone and do as part of follow-on test and 
evaluation, because we would never take this airplane to war that 
way is the external carriage of AMRAAMs or JDAMs, basically the 
external carriage of additional munitions or missiles that you 
would carry. 

Mr. Shays. That won’t be stealth? 

Ms. Druyun. That’s correct. As long as you hang that on the bot- 
tom of the airplane, it is no longer stealth. 

Mr. Shays. Let me be clear. So what comprises the external 
stores deferral? 

Ms. Druyun. The cost to go through the full op test certification 
is $140 million and that is what we have deferred to follow-on test 
and evaluation. 

Mr. Shays. But it wasn’t included in the original EMD estimates, 
originally? 

Ms. Druyun. I believe it was. 

Mr. Shays. OK. Are there any other deferrals that show up in 
any of these other numbers or are deferrals only in this number of 
$140? 

Ms. Druyun. To the best of my recollection, it is only in this 
number. 

Mr. Shays. Let me just conclude with an observation, and I’m 
happy to have you make a response to it. 

You use a per plane cost, per copy cost of $84 million. If we used 
all the research and development, we would come up with $184 
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million. Make your argument as to why we should look at $84 mil- 
lion and not $184 million. 

Ms. Druyun. We have always reported the average unit flyaway 
cost with respect to all of our aircraft. I would tell you every single 
year when we brief the House Appropriations Committee and have 
hearings, I basically show three sets of numbers. 

Would you pull out my backup chart. 

Mr. Shays. Do I have that chart? 

Ms. Druyun. I believe you do. 

Mr. Shays. It was part of this one? 

Ms. Druyun. It should have been. Did we include backups? 

Mr. Shays. I can’t read it there, so if someone could give us a 
chart. 

Do you have any other backup charts you want to show us? They 
may be the most interesting. 

Ms. Druyun. No. I had a couple of other backup charts, but I 
don’t think you would find them to be as interesting. 

What we basically do on an annual basis is report the flyaway 
cost, the unit procurement cost and the program acquisition unit 
cost. We show that in fiscal year 1999 dollars as well as then-year 
dollars. We give that every single year to the appropriations and 
authorization committees. 

Mr. Shays. So the program acquisition unit cost would be your 
entire cost of everything divided by the number of planes? 

Ms. Druyun. Yes, and it includes your RDT&E, your military 
construction, anything that was ever spent with respect to the F- 
22 program. 

But a true measure of a program is really its flyaway cost. This 
is the actual recurring cost and nonrecurring startup charges to ac- 
tually build an airplane. 

Mr. Shays. Thank you. 

I thank you. I would invite each of you to respond to any ques- 
tion we didn’t ask that you wanted to answer or any other com- 
ment you want to make. 

Mr. SCHNEITER. I have nothing more. 

Ms. Druyun. I have nothing more. Thank you, sir. 

Mr. Shays. Thank you both very much. I really appreciate both 
of you being here and your testimony. 

I would also like to thank our court reporters; we had Ryan Jack- 
son and Bill Odom. On loan to us. Major Mike Mueller, who was 
assisting us in the charts, and I thank you for doing that. I thank 
you for having the charts; it was very helpful. Don Springman, who 
is the senior evaluator, GAO, he was helpful too, and I thank him. 

All of you have a beautiful day, a Merry Christmas, a Happy 
New Year, a Happy Hanukkah, and a lovely day today. Thank you. 

[Whereupon, at 12:45 p.m., the subcommittee was adjourned.] 
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